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Important Notes

HERR

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.

RNT ZEFRHEABHBEI/EGARS, IBHIEIR/EGAR G HIBRIEN R LA EF SRRFEAHRK
WEARRMR. RNERFERESMEZEREEI, H6HE T _EAutoflame/p A =R JT HK
A T REERE IR A FEF .

Short Form - General Terms and Conditions

— kK

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.

EFAREE THENA RN FREI . &/ A B IERERA T LR

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.
RELRARA RS, WAMMERARFRITREN ARG RZEMERBS. A5 aEa
Autoflamer™ @ BT K I &N ERFERE, Bl:- BB, .

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.

28, WEEE ZEAFMEKL I Autoflame RGN F AN RFERLFLER T AR, B:-
Halp, RSB RS/ R &R EE R TEMNLZ LA 4 B ST ATE R

Autoflame’s warranty from point of sale is two years on all electronic systems and components.
One year on all mechanical systems, components and sensors.
AutoflamefRB2K3K:- X FTH BT RANBHGLTHEEFREG;

Xt TR RSN RN AR LT —E B RRE.

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.
RIGRTIR: A & bR TG B K7 B/ & RATHEARZE W . Autoflamef™ iR
&K REA T RHERE R BN RE. BIEREERK, Autoflame N EZ HTH51RER
1B, HERZEN/BARFEHRBEEFEKR.
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1.3 Electrical Specifications

HLAS A%

1.3.1 Classifications

F%

Classification according to EN298
HRIEEN298IH) 73 2]
Mains Supply: 230V, +10%/-15%} 47-63 Hz, unit max. consumption 140W
L« 230V, +10%/-15%} 47-63 Hz, Hhri KA R 140W
120V, +10%/-15%}
120V, +10%/-15%}

Climate: Min. Temperature 0C (320F)

A AR 0C (320F)

Recommended Temperature Less than 40C (1040F)
VR fF-40C (1040F)

Max. Temperature 60C (1400F)

I 1o it B 60C (1400F)

Humidity 0 to 90% non-condensing
MR 0to 90% A4k
Storage: Temperature -20 to 85C (-4 to 1850F)
itk : T -20 to 85C (-4 to 1850F)

Protection Rating: The unit is designed to be panel mounted in any orientation and the front facia
is IP65, NEMAA4. The back of the unit is IP20, NEMAL1.

Gi4P S5 RIS BT 22 38 A RAT R T 1) o P S B 1) BT R R AR R 7 47 55 22 P65,
NEMA4; i EHS #1547 55 242 1P20, NEMAL.

1.3.2 Inputs and Outputs

R H
Inputs and Outputs
A NN A
230V Unit:
230V
Outputs Terminal 57 250mA Must be connected through contactor Max Load 5A
LTt Uit 1 57 250mA AMUEITEAl R ER:, KA EGA

58 250mA Must be connected through contactor
58 250mA  DhZUE I Bk H iE bE

59 1A 0.6 power factor

59 1A 0.6 ThE KL

60 1A 0.6 power factor

60 1A 0.6 L2 K 4

61 1A 0.6 power factor
61 1A 0.6 K [K %]
62 1A 0.6 power factor

62 1A 0.6 % K1 %]

63 1A 0.6 power factor

63 1A 0.6 ThZH4L

78 100mA To drive relay only — switched neutral

78 100mA X TIRBh4EALAS — DI E ik

79 100mA To drive relay/lamp only — switched neutral



79 100mA NF TNk 28 /AT — U E ik

120V Unit:
120V
Outputs Terminal 57 250mA Must be connected through contactor Max Load 5A
i i 11 57 250mA AZUEN AR EERE, KT ESA
58 250mA Must be connected through contactor
58 250mA  DhZUE I Lk 1%
59 2A 0.6 power factor
59 2A 0.6 DI
60 2A 0.6 power factor
60 2A 0.6 IIRFE
61 2A 0.6 power factor
61 2A 0.6 DhZHEL
62 2A 0.6 power factor
62 2A 0.6 DhZHEL
63 2A 0.6 power factor
63 2A 0.6 JZ %L
78 100mA To drive relay only — switched neutral
78 100mA AXHTIRzhAk A s — Ve
79 100mA To drive relay/lamp only — switched neutral
79 100mA AUHFIREhAk B ER/AT — Ve p ik
Note:
ER:

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

FH T et v IR RIS R AR S AT Ty IR 22 MR ) ARG 1L i sl . B\ il
N o
2. Control voltage cabling should be maximum 10m, screened (if not screened then less than 1m,
however servomotors can be unscreened up to 10m)

Pl o R AR i KK FER Y 10m, Bl (R BRIV AT B 1K) ¢ Al IR Sk R R B il i 4
RN JY10m.
3. Any cabling over 10m must have additional surge protection.

JIT A I 10m ) FRL 255 0 20T 6 FELYF DR
4. Low voltage cables should be screened cable as specified in section 1.3.3.

I S LR & 57151338 I & Rl Fi 2%
5. The burner ‘High Limit Stat” must be a manual reset type.

BRIEES )« BRR B3 g AU TR B AR
Note: There is a lid (back plate) fitted onto the back of the Mini Mk8 M.M. with a Warning label to
prevent any unauthorised fuse replacements
R AEMKSHI IS HIAR IS ST — A aa . dati b HIFR IR BTafR TS S R ORIG 22 A R 77
IRIGHRL

10



1.3.3 Cable Specifications
2R SN

High/ Control Voltage

/4 U

Screened cable should not exceed 10m and unscreened cable should not exceed 1m. The ionisation/
flame rod cable must be shielded to prevent interference with other cables, as it is a high voltage
and high frequency signal.

2 BE I RS LA S 10m, ARG BRI A BEA N Am . AP IETHE, TR/
KSR LB P AR e A m S 5, B 1/ R IR N s L5 06 2 22 5 B i

Low Voltage

{95

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

PRI, RIS IA, G A AN 2% b e R A% 2020 B ) L B AR I P A LU RS :

16/0.2mm PVC insulated overall braid, screened, PVC sheathed.
16/0.2mm PVC 49w %, Bimirss, PVCHLZIY .

* Sixteen wires per core
164k

* Diameter of wires in each core 0.2mm
O 2R H420.2mm

* Rated at 440V AC rms at 1600Hz
RJRE AL It HL 440V rms 1600Hz

* DEF 61-12 current rating per core 2.5A
DEF 61-12RF:0V4E FLIfL2.5A

* Maximum operating temperature 70C (158F)
e LAE IR EE70C (158F)

* Nominal conductor area 0.5sq mm per core
AFRFARMT — F50.5F 7K

* Nominal insulation radial thickness on core 0.45mm
RO AMLGE L Z R EE —0.45mm

* Nominal conductor diameter per core 0.93mm
BB AT R EA£0.93mm

* Nominal core resistance at 20C. 40.1Q/1000m
20CHT A A FRHLPHAE - 40.1Q/1000m

* Nominal overall diameter per core 1.83mm

FHAEHERE —1.83mm

* F|II factor of braid screen 0.7
I\ EH AR T 0.7

* Equivalent imperial conductor sizes 14/0.0076

S5 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 ) R Bk A@ i i s, DU 2@ I i e 5 U7 vk

11



16-2-2C 2 Core
16-2-2C 26>
16-2-3C 3 Core
16-2-3C 3:t%
16-2-4C 4 Core
16-2-4C 4:t%
16-2-6C 6 Core
16-2-6C 6:0>

(5 Core not readily available)

(TEBL P 550 HL25)

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

R WA AR T A B B, AN T P 2

Data Cable

A d B 4%

Data cable must be used for connections between M.M.s for sequencing applications and between
M.M.s and E.G.A.s and for connection between M.M.s and D.T.I.

Bl ] TP h B R PP R, SRR SEGARIER:, DAL HIi 5 DT &S .

Types of data cable that can be used:
A% FH )t F g 2R A

1 Beldon 9501 for 2-core shielded cable (1 twisted pair)
Beldon 9501 F T3 Rl AE (— X X&iLk)

2 Beldon 9502 for 4-core shielded cable (2 twisted pairs)
Beldon 9502 F T4 Rl IR (WX WL E)

3 STCOS1P24
STC OS1P24

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

Al W ) ISR RE S . 2 AT B 3 M Autoflame TREAT PR/ 71 SRR S F 28 R BE FEL 45 . T 1Bk
ZAutoflame /s F] F5 B

1.3.4 Terminals Description
L i Tk

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

P A0 SRS b 5 #0 O N BRI RE . 1% LR R & B i FRL S AH I Hz
1 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

HLRHI AN, 0-20mA/ 4-20mA. (X T-4%5E, 1% 7] 523K S B i i R4
AR R TR, B3 A14-20mAfa] IR B 1A B S s 5 i i .
2 Voltage Input, 0-10V. For channel 4 only. Can be connected to the voltage output of a
VSD or tachometer system or 4-20mA servomotor feedback

HLEHIN, 0-10V. (U T45E, &1 7] 522 R ) Bl 4% 1 v 5 40 1 L 4
f551%EH:, BE FA-20mAfRI ik 51k 1) R HE 5 %4 .

3 Common for Terminals 1 or 2

12



i LR T 238
10 Current Output, 0-20mA/ 4-20mA. For channel 4 only. Can be connected to the
current input of a VSD or 4-20mA servomotor feedback

R, 0-20mA/ 4-20mA. XA T-48IGE, 1% 7] 528 IR S (1) NS 5

B, B 4-20mAfE IR DIk I SR ABHME T R

11 Voltage Output, 0-10V. For channel 4 only. Can be connected to the voltage input of a
VSD or 4-20mA servomotor feedback

HUES . 0-10V. A Ta0iE, 21 r] 5 AR KA i) B S 5 5 R, Bl
& F4-20mAfAl Ik By ik () [ 35S 5 H iRz

12 Common for Terminals 10 or 11
55110803 v 11138 H
21, 22 Connections to an Autoflame self-check UV sensor
LjAutoflame [ K 55 4 26 A% Sk AR &2
25, 26 Communications port connections to an Exhaust Gas Analyser (E.G.A.)
5 RS 5 M (E.G.A ) E R E R 1
27, 28 Communications port connections for D.T.l. and/or IBS, or Modbus
5D.T.1. F1/5k 1BS, 53 ModbusH i )38 il
29, 30 Digital communications connections to an Autoflame IR scanner (MM70017),

Autoflame air pressure sensor and/or Autoflame gas pressure sensor

5 autoflameZL AM 451X (MM70017), Autoflame %55 & /788 25 F1 /8 Autoflame
RS 7 3R A R B I T2
37,38 (39) Connections to an Autoflame boiler temperature detector (pressure)

5Autoflamefn b i (JE /1) Rl gAER#0

40 0V supply to channel 1 and channel 2 servomotors
B 48 A AN ATE 247 Al 35 AHEE R Ov L IR
41 +12V supply to channel 1 and channel 2 servomotors
558 A AARTTE 2 47] Al 5 38 AHEE Y+ 12V HLIE
42 Signal from channel 1 servomotor, indicating position
BB LR I SIA 5T, TR E
43 Signal from channel 2 servomotor, indicating position
B2 A IR IS G T, R E
44 Signal from channel 3 servomotor, indicating position
B3 IR GIE G T, R E
46 0V Supply to channel 3 servomotor
554518 34 Al S 1A AHEE ROV HL I
47 +12V Supply to channel 3 servomotor
B P 3] i S TAAHE )+ 12V FL IR
48, 49 +15V connections to an Autoflame IR scanner (MM70017), Autoflame air pressure

sensor and/or Autoflame gas pressure sensor
5autoflame ZL4M14H{X (MM70017), Autoflame 43S /7 /8% 37 28 i1/ 8§
Autoflame #RSE 78N 28 & ) +15VHEL R4 1

50, 51 Connections to an Autoflame UV sensor
L Autoflame 55 7N2& BB 2% AH % 42
64 Connections to a flame rod
5 KRN AR Y 2
53 Mains voltage input — burner on/off signal, running interlock circuit
Wi TR - RSB G S, BT Es
54 Mains voltage input — safety circuits, e.g. air proving
TR — LA, B AR
55 Mains voltage input - proving circuits, e.g. gas valve proof of closure
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57

58

59

60

61

62

63

66

67

68

69

70

71

72

73

74

75

78

79

80

81

82

89

90

BT RN — e R, 9 R T OC PA
Mains voltage output — call for heat
2R - EORIGE

Mains voltage output — burner motor
WA R - BORAE LA
Mains voltage output — start/pilot valve
W Rt - B3/ R
Mains voltage output — main fuel valve 1
2R - ERHRL
Mains voltage output — main fuel valve 2
2R - RN 2
Mains voltage output — vent valve
W2 R - HER

Mains voltage output — ignition transformer
BT AR EmH - KRS
Mains supply — earth

T ptr - B

Main supply — neutral

FEpt - ik

Mains supply — live/hot

FApE - K2

Mains voltage output, power to servomotors and/or servomotor stepdown transformer

B 5 A P I il S vy YA R ) R B v Y A
Switched neutral — drives channel 1 servomotor clockwise

Ao PR — BRBDAIUE 1R Al IR R B4 2

Switched neutral — drives channel 1 servomotor counter clockwise

AT VERL — DX BAIE L] Ak I8 S i Bl
Switched neutral — drives channel 2 servomotor clockwise

Ao PEA — BRBDAIUE 2 Al 3K I B 54 2

Switched neutral — drives channel 2 servomotor counter clockwise

AT PENL — DX BhAE 2 1] AR 1A S e B
Switched neutral — drives channel 3 servomotor clockwise

ReF-r A — BRBDHUE 3 Al ik U £ 4 5

Switched neutral — drives channel 3 servomotor counter clockwise

AbF A — BB E 3 IR B ik S s )
Switched neutral —2-port valve for IBS operation
AbFrp R - 28m TIRT], T IBSIZAT (R BERR) HEF)

Switched neutral — alarm output for M.M. lockout/M.M. error/E.G.A. error.

Kot PEAL — SIS R B 1R EGARE 1R Y i

Start position interlock/ night setback input/ reduced setpoint input

W46 A B B/ 0 TR R AR i N/ PRI VO E RE A
Purge interlock/ low flame hold input

WCATEB KGR RS TR

Warming stat/ valve proving mains input

IR /I T TR 2 N

Mains voltage input — selects fuel 1 curve
FAHERA — G L2

Mains voltage input — selects fuel 2 curve

TR — EFRL 2 25

14



1.4 Connection Between Mini Mk8 M.M. and Mk8 E.G.A.
Mk R I B E 5 Mk8 E.G.A. K&

carm -
@ ”
® & L
I
b~ xoa
LN et - [ Aorortams |
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1.5 Connection Between Mini Mk8 M.M. and Mk7 D.T.I.

Mk8HE T i) BiE 5 Mk7 D.T.1. KR

—d

| e A
! Y ! vAv/
| @ 5 B | | ® ©Oe@a | =
o1 e o
. 5
1 —— =
! AL 2 |_
_u.[_‘_; ..! 20 H
o o [soreriam: | %
O
| | & & & | ||z
1 I T
| o
__________________ )
EXTERNAL RELAY FOR
HEATING BOILER RETURN /L[%
VALVE OPERATION, '
A

A
Ivl DATA CABLE

"'"l‘t
"’ v'-rv e

OVER DTl LEAD SELECT COMMAND

LEAD SELECT VA M.M. TAKES PRECEDENCE OFF

!
ﬁ

SEQUENCING
SELECT SWTCH

ey I

LNE (MAINS)

THE CONTROL PHASES TO EACH MM/EGA MODULE
& DTl UNIT MUST BE THE SAME AS THE SUFPPLY

PHASE TC THE SEQUENCING SELECT SWTCH.
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1.6 Sequencing Connection Diagram

& Mk R I H bR i
,! 3 B o
I || DATA CABLE| ] ; ]
| -~ 't,v v kY ' et l:';{ v
e | o oo
40T LA —
[~ k= ] s - | —1--]

o+ -
; !.‘ L
e  —  EEEZD
L
__________________ B
r
: EXTERNAL RELAY FOR
, HEATING BOILER RETURN
| VALVE OPERATION. |
I X
|
} | —U—
| ! 7Y
l | @ S @@ |
I
: —_— -
|
|
} ;
I : 1lr 2
I 2 L
I i M wsnge | svroriass |
| |©© &
: [
e PR A B R J
Ll ______BOILER 1 LEAD
|
| |1 :
; SEQUENCING
| | LEAD SELECT WA M.M. TAKES PRECEDENCE OFF
| OVER DTl LEAD SELECT COMMAND \I SELECT SWITCH
|
|
| 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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2 OPTIONS AND PARAMETERS
IR SH

2.1 Options

IR
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.
HE: RAEZST) BIINFHEARA REBUETNSHBE, N A7 R
Autoflame KRR R A NPT TE . RESZ T FHI A ELRX L BRI & B it fAE T 30
MSHEh =% 5 SN A RIEERK .

CH1, CH2, CH3 and CHa4, refer to the rows of O O buttons respectively starting with CH1
at the top.

CH1, CH2, CH3RICHA4) 38 K2 B4T 40 O O , CHIEA7E R TRAT .

The options and parameters are all viewable while the M.M. 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.

FEE R HAB AT MRS e AR I IE], 45/ E 2 ] DAAE Bt b e BB A 128 TURN 2 H0(H B0 12 2 BE 14
— LR GRS A . (HRFTA R RS (BC) delit/Z 40 v 5 A Be e Pl =0 N k4T .

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

FEPEAEICT A m] DAARSE (S Y1 DR T BT B IE TR 25

Power up the unit. If the M.M. has already been commissioned, press when the

system starts up. If the system is not already commissioned, the M.M. will go to commissioning
mode automatically.

Commission
[P f PG . G SR B D AT E%%Eiﬁﬁﬁﬂ\?ﬁi?-%ﬁ%ﬂ: RAE
HB TR B, IR B B AR
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Enter Commissioning Password

HORE

HEE
HERG
o

Figure 2.1.i Enter Password #g A\ Z15

“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.

Continve
B I RN TSRS . /MR ONEDD, AT -Tﬁ%ﬂo TEAES

B AT 4% Pl B FEEN AR AT FE 2

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

ER: AFRCREEEINAIA R BEE ARFFIEN Gt I 8 .
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Sy stem Information Serial:

Fuel 1 - Gos Commission Mode Bootloader

Times Commissioned: 1
MM:

Display:

Set Clock

| opiens

Fault
Logs

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.
R e “WIARIE0” A el DU EHME B, WA WIS, FHS, 5l RREEE AR
PRasEHIEE, BHEINERRIEER, 5%,

Figure 2.1.ii Commission Mode fif #=(

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 and the fault logs can also
be viewed.

BB AR R S b TR EAT R I S E AR O, USSR K, ZDA N
ICHHE R A%, M RE S A i

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

HE: WA BN RAMN S . WA RIS 78— REHR R, B8, A
W FA.



Commission Meode

Options Parameters

# Description Value
1 MM: Boiler temperature/pressure sensor type Temperature

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
11 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 £

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.
PRAE B BRI S U R A E IR A S 4. 1@ RS BE#E R 7 MM, PID, EGA, DTI B35 BCHx
2%, BRAEE VT AR RS S IR U S 40E B

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

FESE T OB CSUR 2T A8 HY i ] 38 AR 2

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.

M T TIFEEFN I T 52 BIRTFIFR . IET/Z50110 — 1602 AR s i HI B B (2 224 5 TH 1) %
WHE) , REET/SHDAHERE FORFIER. Ak as 2% B 1L/ S B EA R 2 F B AR
G E .

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

W1 T/ 250 B 160155 B RS AT LUK A% T/ Z U BRVEAE R e SR . e
BRE HBE S
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Optio
n No.
I
%

Factory
Setting
T ®
BE

3

15

10

Option
value
prieblik
(=l

6-100

Description

it 3%

Boiler Temperature/Pressure Sensor Type

IR R RN AR KA

Temperature (MM10006) 0 - 400 C (0 - 752 F)

i & (MM10006) 0 - 400 C (0 - 752 F)

Low pressure (MM20020) 0.2 - 3.8 Bar (15 - 55PSI)

{%JE5(MM20020) 0.2 - 3.8 Bar (15 - 55PSl)

Medium pressure (MM10008) 2 - 23 Bar (30 - 330 PSI)

1 (MM10008) 2 - 23 Bar (30 - 330 PSI)

High pressure (MM10009) 2 - 38 Bar (30 - 550 PSI)

& % (MM10009) 2 - 38 Bar (30 - 550 PSl)

Extra high pressure (MM10017) O - 100 Bar (0 - 1450 PSI)

#87 E(MM10017) 0 - 100 Bar (0 - 1450 PSI)

External temperature (voltage input) - range set by parameters 52 — 56

MR AE CRIERIA) - i S 4(52 - 56k 1% B VT H

External pressure (voltage input) - range set by parameters 52 — 56

SMBIED) (RIEHIND - @il 2452 - sek i B

Note: External Load Sensor to be wired low voltage on Terminal 37, high voltage
on Terminal 38.

VER: AR U A R AR AR HE B0 137, S R AR B B o 138
Modulating Motor Travel Speed Limit: If the speed of the motor is too fast, then
decrease the value, and vice versa. At 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.

BRI SERKBIT R ERIR: R DEBITHEERN, MR ZEE, kTt
EAEUE . B TR RN, ik LA HUEAT B DL 7S AU IZAT . 18T
LR BASEFIRE] - BY: ST RSk,

Unused

RMEA

Unused

REA

Purge Position: This selects the purge position. (Applicable to channels 1-3 when

selected; see options 67 - 70). VSD channel 4, if optioned, purges at open position

regardless of the option setting. It also applies to post purge if option 118 is set to a

value greater than 0.

WREAE: ZEHFEFERAME GEHTHIEL-3, 21.5%67-70)

T B BRI, AR IRS)AUE AR A0 B R 24 TR . R 15118

BB K T0, WM EWIEH T ERE.

Selected channels purge at HIGH position (high fire position)

Frif BRI (R ED

Selected channels purge at OPEN position (full span of servomotor as entered

during commissioning)

FTe OB AETF S AR (IR T i 4% IR AR B AR A7)

Proportional Band: This option sets the proportional band, which is an offset

below the setpoint. When the actual value reaches this band the burner will begin

to modulate as it approaches the setpoint.

EeBlig: ASETUYH IR E, BIE S T IFMEE . SRR EEE N LBy

BTG, PRI NI = B A B BE R

Example of proportional band offset: Required setpoint = 100degC, Proportional

offset = 10degC (i.e. option 6 set to value 10).

LB 250 s i s = 100/2, HEBI#F#ME(E =10 /& (KT: HET7 6
wREL 10).
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60

5-2000

0.5-
200.0

1-250

—3 [— Proportional Offset

Mastmam Flams |

Minimum Flame

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

If Centigrade, Fahrenheit or PSI units effective.
AR IR, HR KRBT/ 7 9]

If Bar units effective.

S A 2

Note: Decreasing this value could lead to overshooting of the required setpoint.
Increasing this value may cause the burner to modulate too early, taking a longer
time to reach the required setpoint.

HR: BRI BUE T A2 S BURR SRS IT R 58 Ho XM E S 3
iy R o ui sy PN S WINTECE A I S CTE N S =

Integral Time: Every 'n' seconds, 10% of the present offset from setpoint value is
added (when below setpoint) or subtracted (when above setpoint) to the present
proportional value. The value of 'n' is the number of seconds set in this option. It is
possible to set this option to 'off'. If the Integral Time is turned there will be no
integral control.

Fra Rl T nE, RGBSR MI0%MAME M COf T e M2 F) B
FHIDL0%BMAMEE CHf T 3E Sz B o AEIE n EUE . PriEHER
PAZIE T, 5% PR J3 Bt (AL 50 R A5 AN PAT BE AR 428 1

Disabled

KM

Seconds

b

Servomotor Channels: Channel 1 is always enabled for fuel; this option sets the
channels in use.

AR IE s : SAUEIH TRk, AT 5@ B (s FH A 4 .

Channels 1 & 2.

AEL &2

Channels 1, 2 & 3.

4B, 2 &3

Note: if Option 8 is changed after commissioning then the M.M. will need to be
re-commissioned unless this option is returned to its previous value.

VER: RIERE E U EUE, B EEH ISR HIRY, BRIRK L8
EIP R k4T

Internal Stat Operation: The 'internal stat' turns the burner on and off according to
the actual value value relative to the required setpoint. There are three settings for
this option. The first keeps the 'internal' stat' closed all the time. In this instance, a
'working stat' must be fitted to the boiler. The second setting opens the 'internal
stat' at an offset above the required setpoint and closes it at an offset below the
required setpoint. The third setting opens the 'internal stat' at an offset above the
required setpoint and closes it at an offset also above the required setpoint. The
offset value are set in options Options and 10 and 11.

WIS SRR AER RS0 R SRR SEPRMEAI B E AU 08 R R A
PRI T . 2B =ARE . B RE AR s A e,
XHHER EamE Hfth <R E” o BT RIERE S BT IMEELTT S B
P, ERE U T AMEE ARG A R S ] B8 =R E T E m BT AME(E b
FER RN, TERE R L T7 5 — MM E AL KR R A ] . G101 7] B
T B LM B

Internal stat always closed.

TRbE “RIT” 22K,

Burner operates below setpoint.

MRS BT M T84T

Burner operates above setpoint.

WABeds 15 B Mz ListT

Option 9 = 1, e.g. using 100 C (212 F) for required setpoint.

#FFHIFHI9 =1, 100 C (212 F) A&
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10

11

12

13

14

15

2-1000

0.2-

100.0

2-1000

0.2-
100.0

103 C Burner stops at this point and above

(215 F)
|— Offset = 3 (value set in option #10)
Required Value 100 C
(212 F)
|— Offset = 3 (value set in option#11)
97 C Burner starts at this point and below
(209 F)

Option 9 = 2, example using 100 C (212 F). Required setpoint.
BP9 =2, 100 C (212 F) #2245

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

Offset = 6 (value set in option#10) —

103 C Burner starts at this point and below

(15 F)
|— Offset = 3 (value set In option#11)

Required Value 100 C
212 F)

Burner Switch-Off Offset: Only relevant if option 9 is set to 1 or 2.
IRBEER R AMEE . X TTEIR TN, W 18020 A AL

If Centigrade, Fahrenheit or PSI units effective

R PR RAR IR, M IREE /P 7 3~f

If Bar units effective

S A 2

Burner Switch-On Offset: Only relevant if option 9 is set to 1 or 2.
PRBEERTT I3 INAMEE: XL TRAE B TROBE R N 1B 21 A &L

If Centigrade, Fahrenheit or PSI units effective

B R AR IR, M IREE T /P J7 3]

If Bar units effective

i B AR

E.G.A. Functionality: If this option has a setting of 2 or 3, then the E.G.A. will trim
once this has been added. The trim is applied to channel 2 air damper.
E.GAJZhRE: 1ZIETUE 2830, E.GALELZLEEUFEHIF IR, A0 G2
B2 SR

Not optioned.

LTI

Monitoring only - no E.G.A. errors will be generated regardless of option 13.
M — NEERBB3EE R 2>, AEMEGA R %

Applies trim.

PAT Y

Applies trim, combustion limits tested.

PAT I, TR PR

Note: If option12 is set to 0 or 1, then the M.M. is commissioned without trim,
however trim can be added at a later date by changing option 12 to 2 or 3 in online
changes, and then going through single point change to add the trim data for each
fuel-air position.

VER: WHRIETI20ME R0, FhliE RAR e A fIE A HEGATA T .
YR LA AT DAAEZR FoRe R 1112 5 202 mki3, R 5 2E 2k B i S BSR4~
PRRE — 2SS EH

E.G.A. Error Response: This sets the M.M. operation on terminal 79 for when an
E.G.A. error occurs.

E.GASSIRMINL: I I ) 407978 K AR E.GA S RIS 11217

On error burner stops, alarm active.

RAEGALNRE, MRPEAIFIE, e

On error burner runs, alarm not active.

RAEGASSRIN, PRIRIRIET, EHOA MR

On error burners runs, alarm active.

RAEGASRKT, BRFRIRIZIT, B

Unused.

KMEH

User Control: This sets whether the user can change the setpont and enable/
disable the burner.

R 2ok e F P R TS B8 BSURLE AUR B A5 AR AR o

Burner on/off and setpoint control disabled.

IR M PR R e JE 45 AN S IR ) o

Burner on/off disabled and setpoint control enabled.

KPR R B & 5 15 (R ], SR VE P P e A
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16

17

18

19

20

21

22

0.1-
10.0

0.1-
10.0

1-200

Burner on/off enabled and setpoint control disabled.
SV PR AR R AT, B SR B MR
Burner on/off and setpoint control enabled.

SUVFH P IR ReRS,  So VR P i B

Sequencing and D.T.l Enable: A lead boiler can be selected by press Lead Boiler in
the IBS screen or via the D.T.l. if optioned. Only 1 M.M. may be selected as lead
boiler at a time, or the sequencing will not operate. The Lead Boiler button on the
M.M. overrides the D.T.l. Lead Boiler Select.

HEREAIDTI: AR B BeHE 7 LI (1BS) MEHRATLAR I B M id D. 7. mFELE 3%
LRI . B RAE MRS Gl Rk Rk, S INHEF TGV
HBEAT o ASHb IS A0S b F B B S0 T-D. T LT R B 1 Ak B
Sequencing disabled.

KR

Sequencing enabled.

Vi =E: 352

D.T.I. enabled.

FED.T.I.

Sequencing and D.T.I.

FEEHEFFID.T.IL

Note: Accurate fuel flow metering must be entered for sequencing of different
burner ratings, as fuel flow metering high fire point sets the burner rating.

VER: WU ZEHETR I BB R R SIS [ RS R e ds HE Y . AR R
IR KA S5 SR BE 2R FUAR T B o

Unused.

RIEH

Carry Forward of Trim: When the system modulates, the correction that may
already exist on the air damper position can be carried forward. This option is only
relevant if an E.G.A. is operational 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.
EGATAFEMEES:: MRGUMATIHNIN, OF M S TEIG15 LAE 2L,
IR A EEGAIBATIN A A R LBRHE [T M EARNE R TS 814 HUE
W, AR ER R E

Disabled.

KM% TH

Enabled.

Jit FH 6 3t

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

SR LRAMEE: R RE N AMEER IR . %5519 -27 RIEEGALTIEZAT
WA R T2 EUE LS

Disabled.

EzipA

% 02

AAH

CO2 Upper Limit Offset: This is an offset limit from the commissioned values.
ZEABR EPRAMEAE: X R M AR PR .

Disabled.

G

% CO2

AR E S E

CO Upper Limit Offset: This is an offset limit from the commissioned values.

— AT B PRAMEAE: X VR A A MEE AR R .

Disbaled.

EQEipuA

ppm CO

— M E T

02 Lower Limit Offset: This is an offset limit from the commissioned values.
ST IRAMEE: X R E M AR FR .

Disabled
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23

24

25

26

27

28

29

30

0.0

20

50

0.1-10.0
0
0.1-10.0
0
0.1-20.0
0

0.1-
20.0
0
1-200
0-50
0-5.0
0

1
5-9990
0.5-
999.0

IR P I5

% 02

ARAT

CO2 Lower Limit Offset: This is an offset limit from the commissioned values.
ZEABR T IRAMEAR X2 A DR MEE AR IR .

Disabled.

KT

% CO2

TEAGTR E AR

Unused.

RAEA

02 Absolute Limit: System checks for O2 values lower than the value specified in
this option regardless of the commissioned values.

HRAEME: RAMEAABEATIK T AETEHE. X 5FREETLR.
Disabled.

KT

% 02

A

CO2 Absolute Limit: System checks for CO2 values higher than the value specified in
this option regardless of the commissioned values.

ZEMBRANME: REGRE T RAEUE R S T AR . X5 IR EUE
XK.

Disabled.

FNzibutll

% CO2

AR E SR

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

—EABRANEME: ROEE - AUBBER T & T ARTEE. X5

(EF S8
Disabled.
K P L T3
ppm CO
—H MR T HE

Trim Threshold: This option is only relevant if an E.G.A. is operational on the
system. The value set in this option is subtracted from the required setpoint. If the
actual value is below this offset, then the E.G.A. will not trim. If the trim is to be
effective at all times, then set this value to zero. This Option must also be set to
zero for the E.G.A. to operate when external modulation is optioned.
EGARTTRH: AL TEEGABITHI AR B8 s EAETEE .
SCERBUENS TAMEE, EGAMAPATIHAT . IRAIETUNO, E.GARMIALIHIT
W 2 RGER AN I AL TEUE 0 AUN 0K PRUEE.G A ZR A AT Y
If Centigrade, Fahrenheit or PSI units effective.
AL IR IR, R IREE 1~ J7 3]

If Bar units effective.

e BA R

Golden Start: See Section 3.4.7. Parameter 15 sets the time golden start is
maintained after ignition.

W&B3: S HNEN347.. SHISWE SUKEES BRI K.

Disabled.

EzipA

Enabled.

TF R i 1

Minimum Remote Setpoint (D.T.l./Modbus): If the system is being used with a
D.T.I. maximum and minimum limits for the required setpoint must be set. If a
value is received from the D.T.I. that is outside of these limits, it will coerced into
this range. Practical range is limited to the range of sensor selected.

BRI EMH(D.T.1./Modbus): 4 RE D T.LE — & 2R EEBE AR
BRI AR R o 9 RGO B ID. T B T AR BRETEE, RG2 HAHE A
XANTEEE o SR v B2 ) Ffr gk Ja S 25 ) e L g PR

If Centigrade, Fahrenheit or PSI units effective.

i B R 3% IR, M IR 5 P J7 3~)

If Bar units effective.

A2
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31

32

33

34

35

36

37

38

100

20

10

5-9990

0.5-
999.0

0-250

1-100

1- 200

Maximum Remote Setpoint (D.T.l./ Modbus):

B AR WEE (D.T.1./ Modbus):

If Centigrade, Fahrenheit or PSI units effective.

R PR RAR IR, M IREE /P 7 3~)

If Bar units effective.

8 SR 2

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

EGATETTIERT: K JSE.GASEARIETR K N APATERE (NTEE.GABITRIH
RO o XRN T AR IR EAR . THIRE T SR

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

JE IR RO F I T B

M.M. Identification: Each M.M. within a sequence loop must have an individual ID.
Communication problems will occur within an IBS loop if incorrect or same IDs are
set for the M.M.s

BRIBEARR: BT R S SRR — MR RS SR BT IR
B S BRI HE T R R e

Identification number

BRI

Unused.

RMEA

Sequence Scan Time: This is the time period between sequencing requests from
the lead M.M. On the sequence scan time, the lead M.M. 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.

HeF AR X2 Uk RIS 5 K H PR 48 2 W IRIRR . ZEHEF 34
I 151 PR 400 S 2 ) A e S AR A IR 0L K i 2 5 B 0 10 L 2RI AT BLE T s
Hlo 2 W2H86 187K FBARFI T I -

Sequence scan time (minutes).

e Pt | (534D

Note: Accurate fuel flow metering must be entered for sequencing to operate. An
data cable (Beldon 501) must be connected between each M.M. unit (see sections
1.5 and 1.6 for correct connection).

HER: HP R R B R . B3R 2 H 45 2% (Beldon
501)#EH: CRTFIEHERIES NET1.5/11.6)

Sensor Selection (Mk7 E.G.A. only): Available when using an E.G.A. System fitted
with NO2 and SO2 cells. The following option selects the type of additional cells
used.

RBRRARERE (RATMK7EG.A) (ZEIUATEE.G.A RGEANO2 and SO21L /&
RN R IR TR IME FH RS 2SR

No optional sensor.

ToE MRS 2%

NO2 only.

{XNO2JE R 4

SO2 only.

XSO/ L %%

NO2 and SO2.

NO2 and SO2

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

PRSI AR SR R 75 SR AE AR 5% R SRR N B /> 10% M Joe 28 Jifr 75 22
PRI TH) o

Disabled

IR A I3

Seconds.

P

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

W ERHT: R R AL T 08 s BT AR T E X 3. FEIRAN XA R AR
BRBEZE AR IR o

If Centigrade, Fahrenheit or PSI units effective.

B R 3% IG, M IR 5 /P 77 3]

If Bar units effective.
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39

40

41

42

43

44

45

46

47

20

S A

Unused.

RAEA

Warming Facility for Low Pressure Steam: 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 0 to enable Terminal 82 for Warming
Stat. When Terminal 82 sees a 230V/ 120V input, warming is stopped. The boiler
will remain in a warming state based on the settings in Options 53 and 54.
REZIRRIINRR & To b B A8 Y HE 7 02 S8 R SEBAR ) L. X
AP bR e TS, IC KA/ S 1561 H N0 (X 1% 4 0m82
MIMAGRIE R o HZ&um82i | —~230v/ 120V TR, In#vE k. HRYE
BTR3NS AR BUE R NP dr .

Steam sequencing with non-return valves.

A LE[n] 1 B 2 R PR R

Steam sequencing without non-return valves.

6 1L 0] i R ZE IR e P R

Warming Mode: This option sets 2 states of operation for the lag boilers. Either the
first lag is kept in a standby state with the second lag kept in a warming state and
the other boilers are off, or all the lag boilers after the first are kept in a warming
state and there are no boilers offline.

IS X AR E SRR MRS ITIRES . B—RR SRR R
FERFUIRAS, 38 i R AR REIn St HIL AR ab TG P . 88 2 BT A i
S B P ORFF I HVIRAS .

One M.M. in warming state.

—AMERIBTHAL T INHCRES .

All unused M.M.s in warming state.

FrA i JE AR R AL T HeIRAS .

Standby Setpoint: 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. This value is an absolute value set in this option. When the standby
setpoint is in effect, the burner is held at low flame hold

FHLRE R APy A L EBIR, 55— S S AL T mOROREE
BRIl AR TR B XA BOE RAENE, AR A AE AL CREFIC ARG -
Unused.

RMEA

Unused.

RMEA

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

MR 7R A A Y EIPIDIE L SC I, AR A 1 245037, 38
NS RBEMEE . BHI(ESTTLUZ0- 10V Bl 2-10v GXT] LU 2
69K E) « SH68TT UL E MG KB i K IS 5 Bl N K 3w K
ST . WAz R T =B S KB EME I T shishl.

The required setpoint and pressure/ temperature is not displayed on the M.M.
SR A R T R 1€ R IR FE

Disabled.

LIS

Enabled.

EBUR A

Note: External modulation will work with or without fuel flow commissioning set.
VER: AT AR s e A T DL S R A R A — A A
Unused.

KMEH

Cold Start Routine: 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 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, the burner will go to high fire as per the internal PID.

WIRBITRF: PRI A Bl an S S FRiE 2 B E 1I30% B TEAIK, KA A4
TREFFR KRGS, IR AR E 08 3G SRS RE NP JORIR, SR S Br il
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48

49

50

51

52

53

54

55

0
1-2000
0
1-600
0
1-50
0.1-5.0
0

1

0
1-200
1-30

S BE B I60%EH AR, KRR O Rr A Jbe, IR AR I E 1) 43
B —HWRRNIET TR, Wbt B N SPIDIE B BE N i IR .
Disabled.

TR

Number of minutes for cold start operation.

R B4 A

Note: It is not recommended to use cold start routine with sequencing or external
modulation.

PERL: TEAE AR HER B AR ] S g U f P A R B AR T

Flue Gas Recirculation - Timer: This is the time that the M.M. channels
(servomotors/ variable speed drives) are held at the FGR start positions, after
which modulation then takes place. This timer starts at the end of main flame
proving. See section 3.4.8.

HSTHEEE - vHarEd: ORISR IRk ASHINE) ) (REFIEIH
SEEA IO IS, SERIXAN P IR G RGKHEANIE ] THIE B R T K
YA J R T

Disabled.

EIRIRA]

Seconds.

FhH

Flue Gas Recirculation - Offset: This is an offset from the required setpoint. The
M.M. channels (servomotors/variable speed drive) are held at the FGR start
positions until the actual value reaches the offset value below the required
setpoint.

HSEIEER - AMEE: X R EEMAMEE . HIREUIE (AR ik /A
X)) i — B BLEN S PRI 46 67, B 3 SBR Bk B8 2 (2 T RIAMEAE.
Disabled.

BT

If Centigrade, Fahrenheit or PSI units effective.
AR IR, AR IREEE T/ T 7 de)

If Bar units effective.

i B AR

Flue Gas Recirculation - Temperature Threshold: The M.M. channels
(servomotors/ variable speed drive) are held at the FGR start positions until the
flue gas temperature has reached 120 degC 248 degF. (An E.G.A. must be present
and optioned).

ESERER - BERE: EHEIUE (RS IE/ AR K —HIF BT
JHA PR RIS, BRI AUR AR 12058 IR 2481 IR (R ATL
HE.G.A)

FGR temperature threshold disabled.

KPRV AR IR B R

FGR temperature threshold enabled.

Jet S TR PR B A

Unused.

RMEA

Unused.

REH

Steam Sequencing Burner Off Time: When the M.M. is in Warming mode, it will
warm to the standby setpoint according to the on and off times set in options 53
and 54.

IR HP R AE R H] . 3 AU TINIEAR 2, RRE AR AR R L 10
53FN54 1 FF JE A4S LE I TR AR I FA B R LR E A

Ooff

ISR

Number of minutes burner is 'off' in warming mode.

IR RS “4=1k” S Bhdk

Steam Sequencing Burner On Time: When the M.M. is in Warming mode, it will
warm to the standby setpoint according to the on and off times set in options 53
and 54.

FIRAINHE R R BRI B B IA): M dm A F iR A, R RS AR I i T3
53FN54 1 FF JE A4S LE I TRLKE AR I FA B R HLREE A

Number of minutes burner is 'on' in warming mode.

IR RRRAR CFER” R

Unused.

KRB
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56

57

58

59

60

61

62

63

64

65

66

67

15

3725

2068

0-240

100 -
65000

100 -
65000

1-100

Alarm Output Operation (Terminal #79)
T RE (% #79)

Relay normally off, on when alarm.

Yk HLA P, AR LT I
Relay normally on, off when alarm.

ARELASHTT, gk AR PN i R

Note: This is a switched neutral output terminal.

R X MR E AL

Fuel Flow Metering: Autoflame recommend entering 'dummy points' if a fuel
meter is not available to measure the actual flow. Setting this option to 1 will
initiate fuel flow metering once the burner is firing.

RENRETTR: 2R AN = R T Autoflame B BURE “ A" o« AL

BUALN, APt TR IRPE I OB B R TT 4R T &

Disabled.

LIRS

Enabled.

LTI A

Fuel flow Metering Ignition Delay: Delay after ignition until fuel flow metering
begins.

FKERBERRTRER: S5 MERNER .

Seconds

i

Unused.

REA

Unused.

REEA

Fuel 1 Calorific Value: Set option 65 to either Metric or Imperial units.
MBLRE: IR T65 15 B A B0 ek B L.

100 = 1.00 MJ/ms3 or 100 Btu/fts.

Note: if switching from metric to imperial the value will need to be changed
accordingly.

VERE: ARG ARIF BT, B A R

Fuel 2 Calorific Value: See option 65 to either Metric of Imperial units.
WRBE2RME: L T65 B B A A B L A

100 = 1.00 MJ/m3 or 100 Btu/fts.

Note: If switching from metric to imperial the value will need to be changed
accordingly.

VER: YIRS, Bl A R

Unused.

REH

Unused.

RMEA

Display Units:

LA

Metric units.

A BAL

Imperial units.

i B s

Firing Rate Limit: This is the maximum firing rate that can be attained by the
system, imposed both Auto and Hand modes.

MREBEHRIR: X2 B TR T RGAEEE RN RS R beE
Disabled.

LIS

Maximum firing rate permitted (%).

FVF ¥ 8 S R BE (%),

Note: Firing Rate Limit is not to be used with D.T.1. load index control, external
modulation or sequencing.

VER: UEFID.TAAGTHEIRE], AR S 4 HE i A PR be AR P
Channel 1 Purge Position:

FE 1R HEAL

30



68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

100

90

30

80

80

10-100

50-999

5.0-99.9

0-145

50-999

5.0-99.9

Channel 1 to purge position.

ATE 1R

Channel 1 to remain closed for purge.
ARE 1 OR 3555 ]

Channel 2 Purge Position:

A 20k 45 hr

Channel 2 to purge position.

ARIE 2K F

Channel 2 to remain closed for purge.

AR 2 R 5 R

Channel 3 Purge Position:

LKL €S DA

Channel 3 to purge position.

ATE 3R

Channel 3 to remain closed for purge.
ARG 3 ORI K ]

Unused.

RAEA

Unused.

RMEA

Unused.

REA

Unused.

REA

Unused.

REA

Purge Motor Travel Speed:
WAL IR SIERE

Degrees per second.

R

Unused.

RMEA

Unused

REA

Unused.

REA

Unused.

RMEA

Outside Temperature Compensation:
FINREAME

Disabled.

bl S QL]

Enabled.

ETIT A

Setpoint at Minimum Outside Temperature:
TERMR FE MR B #5E R

If Centigrade, Fahrenheit or PSI units effective.
AR IR IR, HRIREEE TP 7 g~

If Bar units effective.

{8 A

Note: Range is limited in accordance with the sensor selected in Option 1.
VER: AU G ] 527 3 158 00 T 48 S 1 2% £ PR
Minimum outside temperature:
BIREINEE

Value of 30 =-10 degF or - 10 deg C

#({E.30 = = -10 degF or - 10 deg C

Setpoint at Maximum Outside Temperature:
TER i MR B e R

If Centigrade, Fahrenheit or PSI units effective.
R RAR IR, B IREE T /T T i)

If Bar units effective.

{8 A

Note: Range is limited in accordance with the sensor selected in Option 1.
VERL: AN TR 0 ] 57 3 148 10 J4 J 1 2% £ PR o

Maximum Outside Temperature:
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85

86

87

88

89

90

91

92

93

25

0-145

0-100

0.0-10.0

R ZINEE

Value of 80 = 40 degF or 40 deg C
#{E80= 40 degF or 40 deg C

Night Setback Offset: This offset is subtracted from the normal required setpoint.
An input is required on Terminal 80, please set option/parameter 154 to night
setback input.

BRI AIEAME: X R TEH B M E R AMEE . T2 m80FEE SN, W
ik 0/ 2 #1545 B )9 R ARAME TN «
If Centigrade, Fahrenheit or PSI units effective.
AR IR, HR KRBT/ 7 9]
If Bar units effective.

S A

Channel 1 Servomotor Control Method:
BT 1] e Sk A2 7

Autoflame servomotor, 0.1 degree control.
Autoflamefd] il ik, 0.1 FEF=
Autoflame servomotor, 0.5 degree control.
Autoflamefd] il ik, 0.5 FE
Industrial servomotor, 0.1 degree control.
Tl fa ik B3k, 0.1 FEF

Industrial servomotor, 0.5 degree control.
Tl AR IE, 0.5 FE

Channel 2 Servomotor Control Method:
POE 2R IR Sy R i ) v

Autoflame servomotor, 0.1 degree control.
Autoflamefd IR Bk, 0.1 B2
Autoflame servomotor, 0.5 degree control.
Autoflamefd] it ik, 0.5 FE#
Industrial servomotor, 0.1 degree control.
Tl fa ik B3k, 0.1 FEF

Industrial servomotor, 0.5 degree control.
Tl fa ik B3k, 0.5 FE

Channel 3 softened error checking select:
WHE3 AR R (M

Autoflame servomotor, 0.1 degree control.
Autoflamefd IR Bk, 0.1 B2
Autoflame servomotor, 0.5 degree control.
Autoflamefd it Zi&, 0.5 FE
Industrial servomotor, 0.1 degree cotnrol.
Tl fa ik Dy ik, 0.1/ FEF

Industrial servomotor, 0.5 degree control.
Tolvfa ik D3k, 0.5 FEFa

Unused.

REH

VSD operation channel 4:

BRI PES:

Disabled.

pri E L]

Enabled.

A

Output from M.M. to VSD channel 4:
R B E S E 45 SH:
Output range 4 - 20mA.

15 5 NTE 4 - 20mA

Output range 0 - 20mA.

15 5% ANTE O - 20mA

Output range 0 - 10V.

555 ATEHO - 10V

Output units displayed, VSD channel 4:

AR RIRSHE 4% 5 5 BB
Selected output signal.

Pk r)im A5 5

Hertz.

2%

Output low speed from M.M. to VSD channel 4:
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94

95

96

97

98

99

100

101

102

103

104

105

50

50

1-200

1-200

0-200

0-200

1-247

IR E R RS2 UE AN BN E S
Hertz

2%

Output high speed from M.M. to VSD channel 4:
NI IR E R RS S HUE AN FERANE S
Hertz.

24

Input signal to M.M. from VSD channel 4:
MERTHIR S SR E AR EHER NG S
Input range to 4 - 20mA.
155 NTE 4 - 20mA

Input range to 0 - 20mA.

BS54 AVEHEO - 20mA

Input range to 0 - 10V.

B 5HiATE O - 10v

Input units displayed, VSD channel 4:
BIREZPE SN T RBAL

Selected output signal.

Pk n) i g 5

Hertz.

24

Input low speed to M.M. from VSD channel 4:
MUK SR A B AP R BEINE 5
Hertz.

2

Input high speed to M.M. from VSD channel 4:
MRS SR a2 B K SN 5
Hertz.

24

Unused.

RMEA

Sequencing/ D.T.l. or Modbus operation:
HEF/D.T.1.ERH ModbusE/E:

M.M./ D.T.I. Sequencing

EEH Y D.TLHET

Modbus.

Modbus#f

Modbus baud rate:

Modbusy RFZ

9600 baud.

96007 1

19200 baud.

192009 45

Modbus partity setting:

Modbus&{Bi% B

No parity.

TAHEwE

Odd parity.

B

Even parity.

(G

Modbus stop bits setting:
ModbusfZ 117 B B

1 stop bit.

REAIR A

2 stop bits.

2{F1EAL

Modbus device ID:

Modbus ¥ & 7R

ID range.

FRIR V6

Modbus data format:

ModbusEFE#& =

Binary format.

kg
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106

107

108

109

110

111

112

113

114

115

116

40

5-240

ACSII format.
ACSIIFE 2
Unused.
RAEH
Unused.
RAEH
Unused.
RAEH

Unused.

REA

For safety reasons, Options, 110 - 160 also have to 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 the
M.M. system is stuck in the 'idle' condition, it is likely that options 110 - 160 are
not identical to Parameters 110 - 160. If the commissioning mode is entered, the
relevant Options/ Parameters not set correctly will be displayed on the
commissioning mode screen.

HFZEEE, %5110 - 160 HEE 5 S4110 - 160MBE—K . BALHE
ITEFHRITA RERERFS ST, SHERARERER. DR
PR “RBEER” , RETHEEER110 - 16085 S %110 - 160/ {4
A—F. ERBERXT, FIAERARES/SHRERE ERERRER L.

UV Flame scanner type:

B R K IEHRAR.

Standard scanner.

FRAEFHAX

Self-check scanner.

SEEEEHTNS

Interrupted Pilot:

TSR

Interrupted pilot.

i 0 SR

Intermittent pilot.

i) e XA

No pilot.

TSR

Note: No pilot cannot be used with single valve pilot (option 133) or switchover
flame scanner (option 122).

VER: TEMEARESH (5133 SeEP)A JOEER GED122) ’ARE
{8 F E S AL T

Pre-purge time:

BT Rk R]

Seconds/minutes - see Option 135.

Fh/oyeh — WikX135

Pre-ignition time: The period when the ignition transformer is on before the pilot
gas valve opens.

S KB R]: AE SRR IR JE 11 5 K 3 TR 2R AT B I ]

Seconds.

T

First safety time: The period when the pilot valve is open before the UV is checked.
F—RAERH: TERE 5 IR 50 T SR R R RF T S8 BRI ]

Seconds.

T

Pilot prove time - pilot trial for ignition (PTFI):

5 R - RKETH S SR (PTR):

Seconds.

p

Fuel 1 second safety time - main trial for ignition (MTFI): The period when the
pilot/main valve overlap (this does not apply to intermittent pilot).
R TR ANE - RKETRERR (MTFI): 0 R R T AHE
IFa] B (X ANIE F T Ia] sl T 18D

Seconds.

T

Note: This is a maximum of 10 seconds if fuel 1 is set to gas, see option 150.
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117

118

119

120

121

122

123

124

125

10

10

1-100

3-120

R WERBRR EOIRS, ZET R KB RN 10FS, S IIET150.
Main flame proving time: The period from when the main valves open to the
burner modulating.

FXIERIEETE . B )R B AR SR be R 12 ] 1 Bk ]

Seconds.

b

Post-purge time: This time should allow for the servomotors to travel from low fire
to purge positions.

JERHEARFA]: Al IR 78 MG K B (R I8 AT I [R]

No post purge.

A1/ SE

Seconds/Minutes.

/53 Bk

Note: UV not checked during post purge. See also Option 135.

VER: 7ERREARI R B AR, Wik T35

Control box recycle time: Time delay from burner shut down to startup.

PRI SIEERR IR . AIAIR35 G P 21 5 B I I i

Seconds.

b

UV Threshold:

BINR R E:

Minimum flame signal strength during pilot. (All other times UV threshold is fixed
at5)

SRR B B A KA S SR . (FEHAI BUR AN BIME A5, e A
Delay from start of pre-purge until air switch checked:

MIF B BT R B ST AR IR

Seconds.

b

Flame sensor operation:

RIBIE IR KIEAT

uv

Y

lonisation

HL B S

IR

AR N5

IR and UV

LLAMER AR IR

IR and lonisation

AR S | )

lonisation to UV Switchover

L, 12 B S 6 A 26 DT 46

Note: lonisation to UVSwitchover is intended for Interrupted Pilot (it cannot be used
with no pilot).

R BERNAESN RN AT IS R TS

Fuel 2 second safety time - main trial for ignition (MTFI): The period when the
pilot/main valve overlap (this does not apply to intermittent pilot).
MR e E - RKERRMTF): TR R FE R 27 KB CRiE
F T a0

Seconds.

T

Note: This is a maximum of 10 seconds if fuel 2 is set to gas, see option 151.
VR WARBERB O, kT B R H N 9107, S ILIE 151,
Unused.

RMEA

Fuel Pressure Sensor Mode - Fuel 1:

B E TR - Rl

Not checked.

AR

Pressure limits, valve proving (see Options 136/ 137).

FEJIRBRE, IR (S Wik1i136/137)

Pressure limits (see Options 136/ 137)

JE IR BRAE (2 Wik T5136/137)

External VPS optioned. If external VPS is set then the system will wait for a mains
voltage input on Terminal 55 to confirm that the external VPS operation is
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126

127

128

129

130

131

132

133

20

5.1

N =

10-300

0.1-5

completed. If a voltage is not seen on Terminal 55 within 10 minutes, a lockout will
occur.

JAHISMBVPS (T TICER RGE) o AEALFHAMERVPSIE,, R G B AF 23550 2T
2 H R AMTVPSIEAT CL e . 510533l N 0SS RIRBI IR S S, RS
HBE.

Fuel Pressure Sensor Mode - Fuel 2:

RELE I BN - Wkl2

Not checked.

A A

Pressure limits, valve proving (see Options 136/ 137).
FEJIRBRE, WIS (S Wik3i136/137)

Pressure limits (see Options 136/ 137)

FEJIRBRE (ZmikIhi136/137)

External VPS optioned. If external VPS is set then the system will wait for a mains
voltage input on Terminal 55 to confirm that the external VPS operation is
ompleted. If a voltage is not seen on Terminal 55 within 10 minutes, a lockout will
occur.

JEHAMTVPS (RITTRER RSGE) « AEMHSMBVPSI, R4 55 A7 240 55U 3]
T4 H R SMTVPSIZAT DL e il 29105080 9 S5 R IR E S, &
GUIGBE o

Unused.

REA

VPS Sensor Type:

vps (BIMTRBARLG) HELESRA

Mains input.

FL B ERA

Pressure sensor.

B 7N 2%

VPS Operation:

vps (RIRMRLG) BT

VPS operates before burner start up.

VPSHEMLBE S IR B ATIEAT

VPS operates after burner shutdown.

VPSTERRBE & KM R 1817

VPS operates before burner startupo and after burner shutdown.

VPSTERRSR &% R S BT A K ) JR 1847

Gas valve configuration:

oo MY

No vent valve.

TR

Vent valve normally closed.

HEAUR 1A

Vent valve normally open.

HARHIT

No vent valve. Single valve pilot.

THES . RS

Vent valve normally closed. Single valve pilot.

HERE A B TR

Vent valve noramlly open. Single valve pilot.

T BT

Note: Single valve pilot cannot be used with no pilot (see option/ parameter 111).
ER: BRSRNEATESRER. (S REm/248111

Gas pressure units: PS| not available for MM80006

IRSUEFT AL MMB0006 AR FIPSIHE fif

"wg.

mbar.

PSI.

Gas valve proving time:

RS R BB B 1A

Seconds.

p

Maximum pressure change allowed during proving time:
BRI TH] Y fo VR IR B K R 2R Ak

"wg/ 0.2 - 12.4 mBar/ PSI not available (Sensor MM80006)
"wg/ 0.2 - 12.4 mBar/ ASKFHPSI (BN MMS80006)
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134

135

136

137

5.1

5.1

0.4 -
25.2
1-56
1.9-103

5.6 - 307

0.1-5
0.4 -
25.2
1-56
1.9-103

5.6 -307

0.1-5
0.4 -
25.2
1-56
1.9-103

5.6 -307

"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (Sensor MM80008)
"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (&% %8 MM80008)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (Sensor MM80011)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (/N #% MM80011)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (Sensor MM80012)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (&N 2§ MM80012)
"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI (Sensor MM80014)
"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI (J& N #% MM80014)
Note: Only the Mk8 Gas/ Air Pressure Sensors can be used with the Mini Mk8 M.M.
R MKSTUR s HI LY A MK S/ 25 AU J7iEe R 2%
VPS valve opening time:
vps (BRI RS BIIFF/ERTE
Seconds.
b
Purge time units/ NFPA Post-purge:
RENR| AL/ NFPA (ERERIThE) FRE
Purge time in seconds.
WRF I [) DARD 1
Purge time in minutes.
WRF I 1) DA 53t
NFPA post purge in seconds.
NFPAJS W ARSI
NFPA post purge in minutes.
NFPAJS WA B 8t
Note: If this Option is set to 2 (NFPA post purge) then Option 118 must be set to a
value of 15 or greater otherwise a lockout warning message will occur. During the
NFPA post purge the servomotors will remain at the position that they were in
before a normal shutdown or lockout (see also Option 67 to 70). The NFPA post
purge will occur under any normal shutdown or lockout at any point in firing.
R WAL (NFPAJGIRIT) B4 IETH11805 411 N158L# B K1H, &
D<= BB 4 15 IR, o« FENFPAJE WO A TR] PR 4] IR Sy 4 DR R e AT T TR DR
sCEBUE AT AT RIS (S EM67EI70) o fEIEH FRALEITA BB e 1B i
T HATNFPAE IR
Gas pressure switch - offset lower limit: This Option has two functions:
BRESFFR - FTRAMME: X AETEEHAThRE:
1. Static inlet pressure check - lower limit. This is checked prior to burner firing.
ANEF A - NIRME, AR iR,
2. Run pressure check - lower limit.
BATIE IR E - FIRME
This is an offset from the commissioned value. Refer to Option 131.
KA WEE R AMEE, 2 HiEDi31.
"wg/ 0.2 - 12.4 mBar/ PSI not available (Sensor MM80006)
"wg/ 0.2 -12.4 mBar/ ASKAPSI  (FKRIE MMS0006)

"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (Sensor MM80008)
"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (/%% MM80008)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (Sensor MM80011)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (KR MM80011)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (Sensor MM80012)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (BXR 28 MMB80012)

"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI  (Sensor MM80014)

"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI (/&% MM80014)

Gas pressure switch - offset upper limit: This works in the same way as Option 136
but checks the upper limits. This is an offset from the commissioned value. Refer to
Option 131.

REESIFR - RRAMEME: 51013610 B —FF, (HiE e IR AMEME.
2 LIk TR 131,

"wg/ 0.2 - 12.4 mBar/ PSI not available  (Sensor MM80006)

"wg/ 0.2 - 12.4 mBar/ ANKH PSI (/XM %% MM80006)
"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (Sensor MMS80008)
"wg/ 1.1 - 63mBar/ 0.02 - 0.91 PSI (/XM 3% MM80008)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (Sensor MM80011)
"wg/ 2.5 - 140mBar/ 0.04 - 2.03 PSI (&M 2% MM80011)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (Sensor MM80012)
"wg/ 4.6 - 356 mBar/ 0.07 - 5.16 PSI (XA 3% MM80012)

"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI (Sensor MM80014)
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138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

60

10

0-300

4-240

0-300

10
7-300

"wg/ 13.9 - 765mBar/ 0.20 - 11.09 PSI (/&N 4% MM80014)
Unused.

RAEA

Unused.

RAEA

Unused.

RAEA

Air Proving Pressure Threshold for Purge:
ESRBREIRE, ATFRA

0"wg (Ombar) - 12.040"wg (30.0mbar)
Shutter test interval:

T B0 R

Seconds.

p

No Pre-purge:

TRTRE

Pre-purge operates.

HI MR AT

No pre-purge.

ToHTRA

Maximum allowed UV self-check errors:
RTHBRREINE BRI REE
Number of errors.

REE

Unused.

REA

Air Pressure Sensor Units:

TRE SRR AL

"wg

mbar

Air Pressure Error: Only active during modulation. The burner will shut down if
outside this window.

ERESER: NTERHIIR G A 8 3 B R K ¢ 1
0"wg (Ombar) - 12.040"wg (30.0mbar)

Air Pressure Sensor Type:
TRESIRPIARRTY

Air switch on Terminal 54.
254 B ST R

Autoflame air pressure sensor.
Autoflame 7SS & 77 /8B 2%

Autoflame air pressure sensor and air switch on Terminal 54.
Autoflame Sk 1 BB % FI 2354 =S IF R
Air Proving Pressure Threshold:
TR E B

0.401"wg (1mbar)

0.281"wg (0.7mbar) - 12.040"wg (30.0mbar)
Fuel 1 - Fuel Type:

s % Szt

Gas.

A

Qil.

B

Fuel 2 - Fuel Type:

Bkl2 - e

Gas.

RS

Oil.

#Rih

Unused.

RAEA

Unused.

RAEA

Terminal T80 Function:

LURTS0T AL

Not used.
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155

156

157

158

159

160

10

15

20

ARALH

Start Position Interlock.
JEBILE HES
Night Setback Input.
LA ISP
Reduced Setpoint Input.
R B E S
Terminal T81 Function:
ABRTS1ThAR

Not used.

ARALH

Purge Interlock.

WRA S

Low Flame Hold Input.
NTRFFIR A
Terminal T82 Function:
KBTI AR

Warming Stat.
ol A ) A

Valve Proving Mains Input.
TR, TEAESHA
Unused.

REH

Unused.

R

Unused.

REA

Clear ALL commissioning data:

THRETA HREEE

Clear ALL commissioning data, and restore options/ parameters to default settings.
THRITE MRS, KBRS HEEIME

Reset all options to default.

B TR IUE 2 B

Reset all parameters to default.

HE A SHUE BRI

Reset all BC options and parametes to default.

AR b ds i A DA M S HUE B BRIA
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2.2 Parameters

S8
Please refer to section 2.1 Options for instructions on accessing and changing parameters.

THE D ET2.0 IR R T AR IUN B e S U T i

Commission Mode
Options Parameters

# Description Value
1 DTl: Sequence Scan Time Set When Unit Goes Offline 3 minutes (00:03:00)
3 DTl: Number of Boilers Initially On 1
4  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 n

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, DTI and BC.

Figure 2.2.i2 S5 H . FUETUAH —FE, & FHRZEMM, PID, EGA, DTIRIBCH] LA 5 Hb sz B /321
Ja 2 -

A full list of parameters 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.

T TIFER T 2S5 3% . EIT/250110 - 160 MR as 2 Hl W B, 2 224 7 K%

Figure 2.2.i Parameters
Figure 2.2.i =%

HRE, XIS BN SE EORRFA A
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Param
eter
No.
BH
55

10

11

12

Factory
Setting
T ®
BE

45

10

30

Param
eter
value
SHH
{I=A

10-120

5-240

Description

it 3%

Sequence Scan Time Set When Unit Goes Offline: If a sequenced boiler drops out
of the sequence, the there is a time delay before the next scan time. E.g. if t this
parameter is 3 minutes then when the standby boiler boiler fails to start there is a
3 minute delay before the next scan time.

B& TR WHFafN RRE: Wl -y R BT, ERETRAE
AT A I REE . Flan: RASH R3S, BRI — BRI A a3
JEPAT T A 2 BT ISR I A2 353

Minutes.

535

Unused.

RAEA

Number of Boilers Initially On: This sets numbers of boilers which power on
initially after a shutdown. This should be set to the highest M.M. ID (parameter 57)
if the application requires all boilers to come on.

WG ELRIRIPBR . RS ERAE SR R G FHR R B P EcRE . i
ik RimirILm B2k, Rk A SR E i B 5 (SH57) .

Delay Before E.G.A. Commission Can Be Stored: During commissioning and single
point change, the E.G.A. there is delay before the E.G.A. values are stored. This
allows some time for the E.G.A. values to stabilise.

FAAEEGATRBERER . 7EIIART AP SR TR, fAHEGABUERTR A —
W o IXAE T BRI E VE.GA K.

Seconds.

p

Modulation Timeout: If the boiler is not modulating after being asked to

contribute to the load after this timeout, it is kicked out of the sequence loop e.g.

burner must start to modulate within 10 minutes (as default) of receiving

command to contribute to load.

PR SRR SR E B R I ISR fr B I R I, el

BHEHET . Fln: EWRRITR 2 Ebe B aE107 80 CBRIMED W= .

Minutes

Pl

Unused.

RMEA

Unused.

RMEA

Trim Delay After Drain: This is the delay after draining before trim cycle starts

(washout period). When the E.G.A. drainings and the cells are cleaned with air this

value maintains the E.G.A. readings from before the drain period for 'n' seconds to

allow the air to clear from the E.G.A.

He A8k G IEGAT T IERT : 7858 A Bk HEUS , EGABR S — B[] (i

VeI SRJEHENTRT R . EHEBCA BoK RS S RN A (R S0ER) 2 /M
“n” PRI, RGN YEREA BOKHERC BT IEGAEAL . X RN T ik A

MEGAHEH .

Seconds.

i

Unused.

RAEA

E.G.A. Version:

E.G.AJRZA

Mk7 E.G.A.

MkS8 E.G.A.
Unused.
RAEA

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

41



13

14

15

16

17

18

19

20

21

22

23

24

50

50

12

100

50

120

0

1
20-75
0-900
2-100
1-50
0-10
20-100
20-75
0

1
20-300

BRI EGATR T BICOMER : s R 2o, TR TH B N ARG coTh o
TERRIP IR 2 9 AR, P TH B N AR CoTH 5.

Disabled.

ZHOR

Enabled.

ZHIT A

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

TR B MEGATEF : v eI 7 I IO TR M B I o0 Lo

Value 50 = 5.0% degrees

H150 = 5.0% ffi &

Negative Trim Reset Angle: This is the change in fuel angle per minute that will
reset trim.

REEGATI W EBAE: XL AT 5B T 5 B RRHR f B2 A2 A
Note: This also applies to positive trim if option 18 is set to no carry forward of trim.
VER: XMWIEHTEGAIEM AT, WA ETSH I EN “TIELLRTH” .
Value 50 = 5.00

#1150 = 5.00

Golden Start Time: Number of seconds that the servomotors are held at the
golden start (choke) position.

BB E: iR A (RFIE T S )8 AN AL AT

See option 29.This time starts from the ignition point.

AIET29. 545 BN R SR ST AG T .

Seconds

b

Time Between Air Calibrations (Mk 7 E.G.A. only): The time between calibrations if
burner does not go of

FRESKRIERER OUERAMK7E.GA.) « WM RIS, RERKE
AR ) 1] B

Value 12 = 6.0 hours.

Hiti12= 6.0/NH

Number of Trims Before Limits Error Generated: Number of trims before an E.G.A.
error is flagged when the combustion limits are exceeded.
RHRFRES RGBT ARS8 IR IR T, & HE.GARRE
7N R IR

Number of trims.

i RERYE

Maximum Trim During Run: The % of trim amount during run.

BATE MBI 1247 R IE R E .

Value 100 = 10.0%.

$18100 = 10.0%.

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

TR S REGATHN : TS Sl W AR R T BE E 43 L.

Value 50 = 50.0%.

${E50 = 50.0%.

Unused.

REH

Unused.

REH

Unused.

REH

Add Air When CO Present: Trim to add air when CO is present. When trim is taking
place, if the 02 and CO2 appear on air rich but the CO appears on fuel rich then the
air damper will open further to remove CO.

LFFECORTRMZE S MAEAECORNRIN A K. (EE.G.A R TR G SR & A A7
1E02f1CO25F H & M A7 7ECO, FAZHE— BT FF = [ PAMK frco.
Disabled.

SHITR

Enabled.

ZHRHA

Air Calibration Time (Mk7 E.G.A. ):

S RHERT IE] (MK7 E.G.A. ):

Seconds.

4
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25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

1000

10

* %k

80

800 -
1200

0-255

0-255

Unused.

KMEH

Trim Samples per Cycle:

BT AN EGARESS

Number of trims.

iRV E

Unused.

RAEA

Unused.

RAEA

Load Sensor Adjustment: This adjusts the load sensor (voltage) reading, as a
percentage of the reading.

RN A SR T SO 4 LSk R RS (R 1
Value 1000 = 100.0 % of deg C or deg F

#141000 = 100.0 %114 PG H i sl 6 IR T HfE

Load Sensor Filter Time:

T EUR LA 1L Y8 A [R)

Seconds.

p

Efficiency Calculation Method (Mk7 E.G.A. only):
BEROHHA ¥ (UEFAMK? E.G.A)D
English (USA/ Canada - incorporates hydrogen & moisture loss).
E CGEE/MEXR - QEEMBERRITED
European.

[zl

Unused.

RMEA

Unused.

REA

Unused.

REA

Unused.

REA

Unused.

RMEA

Unused.

REH

Commissioning Password Code 1:
PR 041

Code 1

F41

Commissioning Password Code 2:
HIRELO42

Code 2

142

Unused.

RMEA

Unused.

REH

Unused.

REH

Unused.

REH

Unused.

RAEA

Unused.

RAEA

Unused.

RAEA

Unused.

KMEH

Integral Band: This is the percentage of the proportional band over which the
integral control is active.
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49

50

51

52

53

54

55

56

57

58

59

60

61

20

20

10

900

0-100

0-9990

0-100

0-9990

0-100

1-3600

BAARSH: ASHUERWEIH I E /L, TERARR S PYS2AT ) AR AR
il

Value 80 = 80%

#1180 = 80%

Unused.

RAEA

Unused.

RAEA

Unused.

RAEA

External Load Detector - Number of Decimal Places: This affects parameter 53 and
55. The voltage entered in parameter 54 and 56 must be set to scale factor 10 (see
table below).

SM RTINS — AL I SHG3MSS B . SHEARISeH HUTE
WA A LI 110 (BT

External Load Detector - Maximum Value:
IR RS - BKME

Value 20 = 20 Bar (PSl) or 20 deg C (deg F)
{20 = 20 Bar (PSI) 23 20 deg C (deg F)
External Load Detector - Maximum Voltage:
SRR - BRHE

Value 100 = 10.0V

#fi100 = 10.0v

External Load Detector - Minimum Value:
SRR - BAME

Value 20 = 20 Bar (PSl) or 20 deg C (deg F)
{20 = 20 Bar (PSI) Z# 20 deg C (deg F)
External Load Detector - Minimum Voltage:
SRR BN - BIHEE

Value 100 = 10.0V

{8 100 =10.0V

| Eml:] : Pressure uppliai;:ﬂExump]e 2: Temperature appliaﬁ;
Required/ Actual Range | 0.0 - 100.0 Bar | 1000 - 2000 F

Input Signal 2 - 10 Volts 1-6

Option 1 11 10

Option 65 | 2 (metric) | 1 (imperial)
Parameter 52 | 1 | 0
Parameter 53 | 1000 | 2000
Parameter 54 100 (10.0V) 60 (6.0V)
Parameter 55 0 1000
Parameter 56 20 (2.0V) 10 (1.0V)

Sequencing - Highest M.M. ID: This sets the number of M.M.s in that sequencing
loop for improved comms.

HF - BHIBEARR B HEF B R R AR IR g S . SEIL LT
FAIAH HL3E

Air Calibration on Startup (Mk7 E.G.A. only):

BHFNRESKRE (UEHMK? E.G.AD

Disabled.

Enabled.

ZHHF A

Unused.

RMEA

Logo Display Timer (Standby): If a custom logo has been saved to the M.M., then
after the time set in this parameter while the M.M. is in standby mode, the custom
logo will appear on the screen.

FfR B ERE (Rl - RIRHIBIR N CAAEH Z 7 Ribs, TERHIBEAHL
ARSI KSE, ISR BoR B T

Disabled.

ZHRHA

Seconds.

P

Display Backlight Dim Time: Set to zero for the backlight to stay on at all times.
After the time set in this parameter, the M.M.'s backlight will dim.

RRERITHEE: SHON0M bids 5 SOTR — EARFYSE, Sl ASHu [ {E

44




62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

0-1800

JE B ST R

Seconds

p

Hot water sequencing:

Pk

Hot water sequencing operates normally.
1B HoK BRI HE P

Hot water sequencing operates as steam sequencing.
POK P AL 2R B P

Note: Lag boilers will operate as per option 41.
R WERY AR IR T4 RIELT .
Unused.

RAEA

Unused.

RAEA

Unused.

RAEA

Unused.

RAEA

Unused.

RMEA

External Modulation Control Range: The range is set for either low fire to high fire,
or zero to high fire.

SAERIEHIRTERE . %3 G T DA G K B i K B R A B K.
External Modulation Input Range:
SRR RAE S

0-10V (0-20mA)

2-10V (4 -20mA)

Note: A 5000hm resistor needs to be placed across the terminals to use as 4 -
20mA.

ER: W —ME R 37, 381f1500BR 48 HLBH T E FH4 - 20mAHL AT .
Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Unused.

REH

Unused.

REH

Unused.

REH

Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Unused.

KMEH

Display Diagnostic Values:

BRHIUE

Disabled

ZHRHA

Enabled

ZHUR H

Unused.

KRB
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85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

85

95

1000

0-3600

0-100

500 -
2000

0-3600

1-200

1-999

1-999

Modulation Exerciser Period: Repeatedly run between high and low flame. The
higer the value, the longer high/low flame position is held for.

PR PR 7E S ARG M ETIEAT . ASEEMK, REFES K
JARMIR K I A BB AT B Bl .

Seconds

b

IBS Change Down Threshold: If the combined firing rate of the last 2 boilers is
below this value, then the last last lag boiler will go into into the next stage
(standby, warming, or off) depending on how the sequencing is set.

AP HFREEBE: S Ean I w A FELM SR A e R T
EAEERT, RIEHDP IO G S8 e — e T —Fr B (e,
M, B RHD .

%

IBS Change Up Threshold: If the firing rate of the first last boiler online is above
this value, then the next boile will come online and fire to meet the required
setpoint.

BRSO IR M R TG 5 ) R R i T X AL
B, NTHRRRERIRT -GG Sl B2 L&iEiT.

%

Outside Temperature Sensor Adjustment: If the actual reading is too high set a
negative value to adjust, if the reading is too low set a positive value.
FIMRERAR T W R SEPRSEOR s, MBCE — A ORI SR SEkR
WAORMK, MBCE AN IEHCK T

Value 1000 = 100.0%

$181000 = 100.0%

Stat Exerciser Period:

i) AR ML A R

Seconds

i

Unused.

REA

Unused.

REA

Unused.

RMEA

Unused.

RMEA

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

NO b FRAMEME : X2 IR B M AR R, 2NOvET T 1 AN A BRAE I 24 i
it

Disabled.

SRR

ppm

Unused.

REH

Exhaust Temperature Upper Limit Offset: This is an offset limit from the
commissioned values.

AR EPRAMEAR: 32 PR 1AM AR PR

Disabled.

SRR

deg C/ deg F

Exhaust Temperature Absolute Limit: System checks for exhaust temperatures
higher than this value.

BB LR R AR R A = T % LA .

Disabled.

SHR

deg C/ deg F

Unused.

RAEA

Graceful Shutdown: In changing/ deselecting fuels, the burner will modulate to low
fire and shut down, recycle the system and then changes fuels.

AL SO RS /B R, JRIR 38 2 TR B KRN ORHL, B J5
N ZR G FHAERT S kL .

Disabled.
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100

101

102

103

104

105

106

107

108

109

1
0
0
1
0
0
1
0
0
0
0
0
ook
0-255
*kk
0-255
0

SRR

Enabled.

ZHITHE

Note: Graceful shutdown can not be used if changeover relays are used on the
system.

VER: URGEHEL R BRI BB
Assured Low Fire Shut Off:

PRAEAR K RHL:

Disabled.

ZHRHA

Enabled.

ZHITHE

Shuffle Sequencing: This allows the sequence order to be changed remotely
through the D.T.l. or Modbus.

BRSIPHEF: ASHAVD.TLEE Modbus ZEFES ) HEFIRUT .
Disabled.

ZHR

Enabled.

ZHITHE

Unused.

REA

Unused.

REA

Unused.

RMEA

Unused.

RMEA

Unused.

RMEA

Online Changes Password Code 1:

& FERHEBOA

Code 1

F41

Online Changes Password Code 2:

& FERHEB OS2

Code 2

M4-2

Unused.

ARAEH

NOTE: Parameters 110 - 160 are a repeat of their respective options. These values
need to be entered as both an Option value and a Parameter value for safety
reasons. Please refer to section 2.1 Options.

ER: 240110 - 160 ¥ R R ESET110-160M % H. HTREEE, Xk
BEDFRIETN—B . FHSREWT2.1EH.
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3. COMMISSIONING PROCEDURE
3.1 Introduction to Commissioning

WA
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 M.M. When the valve is fully closed, the M.M. should display zero
degrees. If it does not, please adjust the servomotor potentiometer.
HESRM: AT 07 ZR AR SR AR S R A SR i Sk R A, SR R AT TR
MksTH Y I B B At R R AL R E 5 — 8. IR 58 4 00 P I 2 ) B R B 8 B 1%
ANEAMEE, A AT DU R A AR B A AL R R

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.
AR AZIRX BRI ARER AR . RARRA RV S HERERE . W ARPAT
IR ERAE W] BB i B SE % - Autoflamer™ i R BE Hi AutoflametAiIE AR TRk ZE, K&,
TR

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.

BH RGBS EMR B E —MRER T TALE R — AN R B SR B . N4 55 R A
FEALE I BRENEBAE M AR E RE BRI R, tin. ERSBITHES R B AL
IMEARAH PR Z SERATFE. FRAAATREFBU~R/E, mENASGERHGT.

If the M.M. is commissioned without an E.G.A. then a combustion analyser is required to check the
exhaust gases. If the system does have an E.G.A., then a combustion analyser is not necessary as the
E.G.A. 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.

A RIS AN E.G AT 4 s 75 A AR i ORI B R <. iR R E.GA TR A
FUTC TR TR 7 A, BRUNE.GABES AT I A AL B . e i, RGEHF I
AN 25 PRI 25 B R A 25 00 25 2 7588 L 22 PR

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

TR RGERCIR, S RIS AT B0 A A A B A . s IR RS /R g 2 b i i AR O HLd
BRI P o R ARG LI, I B RS R AT SR FIS 2 BT A A A = 2%
Ko HPEEIKRIEITIE, RGN EIENIE B R Rk SE AT A

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 TARKALE IR, RGUE SN KALE, RIRIRIEE M N R/ 2 R E, B
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PR AT B AR B . CHIMICH2 H)A7 B A UG 2R T Z T N IR 2 AL .

3.1.1 Commissioning Procedure
R
On a newly installed system the following procedures should be carried out as listed:
X — AN E R R G E AT LT R
1. Check all interconnecting wiring between the M.M. and external components is correct.
KA P h B 5 SRR A I R L R 2 15 IR
2. Set options and parameters required (refer to sections 2.1 and 2.2).
WHE B PETEMNZEUE (SFE152.10802.2)
3. Set up servomotors.
BB AR ik
4. Program fuel/air positions.

BT IR 2 R AL E

3.2 Installation Checks
ZRRE
3.2.1 Commissioning Checks
WA

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:
FETE T 2NN A T B AR T, RAE 5 SRR G R 48 T U R & BN R e 2 45 &R
Gt wRERAEREAARNEL T
1. Each operating control (temperature, pressure etc.)

FrA st s GRE, K155
2. Each limit switch (temperature, pressure, low water cut-off, etc.)

A IRAIT R G, Ay, KAL), 446)
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.)

FIrA BV IIF G CBATFR, U 0 BRI 50 MR U 0 Bl BE TG, IR RIS KT
5, RRHER ] S P B 2558 )
4. Pilot flame failure response and lockout.

SRR K N R e i S A 5
5. Main flame failure response and lockout.

2 KK Y i i R M
6. Tight shut-off for all valves.

FIT AT 1 1T H) 76 4 5K A

3.2.2 Operational Checks
BITRE
1. Close manual main shut-off valve.
KT8 Fab I,
2. Check all limit circuit wiring for proper operation and correct connection.
for 25 T A PR FL B PR LB R e AT R R I 4
3. Confirm that the automatic main fuel valves are wired correctly.
ENE B S TR 22 A1t i
4. Power the control and electronically check the proper sequence of operation.
P EE A, s rE S .

5. After assuring yourself that all the interlocks and valves are properly wired and that the sequence
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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.

FERH ORI A ICBURT I [ 1 8 IR A AT IR (R IERA IS, 4T 9T T 3h T80 R IF AT 48T et
R R AT b LI 22 e B

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

EE: RPRRERE B R T BIIKBImRERE .

3.2.3 Installation Precautions

ZEFEFI
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.
WA BT SRR DR LRI PR T 2 BIRER . BN e85 A AR E i i, R4 2R
BN R e AR TR L. 15 B il Autoflame K3k 15 B ZAH (G B

3.2.4 Maintenance and Servicing

e fRTE

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

TR PR A R P M SR A Rk s PR 1) e 4% 75 AT PR I

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

il Al Sy 35 AR SR 11 /R W T] /R SPGB R 1130 e e SRS o SR s SR AT L2 X 25
PR RS . TEEK RAutoflamesk [ AETRTPE4EFE 7, 8 S B IR AR Al S50k T 0 1 e 1) R 25
IS B

3.3 Servomotors

AR E
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$2 i = FlbrifE T Bk — /N, KA AY, BEATTH TRrEMiiE. Autoflamelk
R T T RS AN Bl KRR Al i o /NIRRT R 28 T ik S e MRS At B T B e S 3ok 4T T 1)
EUE IR . ARk S iA B 2B R A URAEE T ], Autoflame i’ [ THRAT AN € e ah i & . 1HS
[5e] 6] 1) A0 Al 35 TR 3R AT /N AL, RN Ik A Al B 35 1) A1 R 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.

M FF S 25, 24 F IR A K ke s AT S 2 [ AR 1 102 MUY B9 3l 2 AR R AT
F K S NI P i 22 T B TR 1D AT S B e B

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

PRSI TR 2 SRR B BN 5 o) — MR MRS 4 o AT LR dek A e | AR i) ik ik 2 ) (1) 42 2
g ¥R S W 1 AS AR K e s 7 1), 63,3, 316 B T el AR i IR ik 3B AT 77 M I T i

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.

EE: L) #HNRFARSERER.N, EREXAMMEMABRDE—ELT0.00L8RMM. 7
AT LI EERALE. BUXTRELSER™EANSGFRG T,

3.3.1 Adjusting the Servomotor Potentiometer

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

FERRTE A WA Je A 2250 B A R 42 Al BB () R IR 5 38, IX i BEAE A BT T IR 22 ] (IS BBk AR Autoflame) .

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

TR £ Al B 2k IR P A 1 IR 10125 S AR PR e KT T /2 90 o T 45l R GE AR 84 &A1 17T 5 360
FE, {HRRR ] R4t 2 B IR-6 % F96 1

All Channel 1 to 3 readings displayed on the M.M. are in angular degrees. It is necessary to adjust the
potentiometer in the servomotor assembly so that the M.M. 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.

PR R T R R AIE 1 B E 3BE I N AR . R BN B A IR Sk A h, MR
FEZR IR T /425 A T2 A IS 42 | B R B IR R BB 0.0 T 250K B 5 ASORT I 1 R L A 2
KR TR 5 s T ] I ik 1190.007 B T AE 2 R Ak . AEBR B ARSIEMVIE R
BHERIEHR .

To set up a servomotor, first ensure option 12 is set to 0, (this prevents E.G.A. errors from allowing
continuation). Put the M.M. 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).

TR E AR Dk, SRR ARE 1220 GXAET IEE.GALR) « ARG 35 Hil i B () i
WA, #% T CLOSEFH: HiE FEUPAIDOWNIZ AL R MU E AL IR T T/44%8 (S L% 153.4.2)

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

RAERTH R, AERERSIBEASGERGT.

Remove the servomotor cover.
4 3% 4] ik 15 328 7354

* For air servomotors carry out the following procedure:
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* R AR IR S B AT B R R
Use the channel 2 up/down buttons on the M.M. 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.
fai IR A | A 2 1 UP/DOW N LR 25 S AR E o 21 4 P B o 3 SR 0T Sl POiR%T
SR VRS o NS At B I A e e FRAL T B B AH SCHE S 3 00,00 i SR B T ARET
B AL 1) 2 e A B ], ANE 7y SR ERET o AR5 PR OOR B O 75 090.0 . I SRATSAS IR T,
ME S FIREAE.

* For fuel servomotors carry out the following procedure:

* O FRRME IR By ik AT BT R
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.
XFF-AutoflamefA I, PRI IR AN — 1K 1R A Z RS R ] i ik
TN LRI /R B IR 2 S0 A o SRR AR ik ARSI B . A SCHIE Y up/down
PR E N AL N, FEORIE IR SIA e R 5 S5 AL B X 55 Rl ik Sis e 2] L, AT
PAIANBTFHRARET, SRS T AL TH A7 B B B4 S R B 2 0.7 0.0 o {8 FH AN AL AR O 1R
AT 40

3.3.2 Servomotor Feedback Voltage

fRI R B3 = 45 B
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 00. The same can be
done for when the servomotor is at 96.00 where the voltage will be 3.6V.
SR R Al R Sy ik i B 5 PR A BB AN, Rl i 0 ] i 2k s 05 P e S R B 11 4 A I
FE%E 7B 0.00 4] Al S SAAR o 1  Ze AN 4 22 TR 1) LT FL s U 2B /20.21V DCI 57
Fe IR R B B AL 0.0 o 2 frl IR 34 A 996,05 1Y) ELIAR Hit s N B U1 N A2 3.6V o
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3.3.3 Servomotors — Direction Change

RSk - BERLEENIIH

M.M. MODULE

FIG. B

M.M. MODULE

MOTOR CLOCKWISE ROTATION

wn

MOTOR ANTICLOCKWISE ROTATION

e

A

| %o

FOR ILLUSTRATION PURPOSES FUEL MOTOR CONNECTIONS ARE SHOWN.
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3.3.4 Servomotors with Autoflame Valves

Wi A Autoflamei® [ i £l ik 1A
On threaded valves, the pin on the top of the valve is 90 degrees opposite from the position of the
butterfly valve.
22 1R S0 1) 1) -5 G ) Fse 9 O B £ o
On flanged valves, the pin on the top of the valve is in line with the position of the butterfly valve.
V22 R S0 P IR 5 R S O FEE £
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.
TX A IR 1] PR A7 7w A7 2 AR I 1) S o g 1) 2 A R PR o AN 3 RIS 1T T, P 82 F ] Al ik
(R e AR I AL T B o 22410 MRRDYZ: 22 iR A i [a]— e IR ik, B2 fa] IR Ty iA 761X
Tl 1) b 1) 2220 £ AR 22902

THREADED VALVE FLANGED VALVE

/ tﬁb/ COUPLING gé:::; COUPLING

\D s PIN ON TOP PIN ON TOP
OF VALVE OF VALVE
: .
o Q
BUTTERFLY
VALVE
BUTTERFLY
VALVE q
. 2
Q O
:
Q

o O\

EXTERNAL POSITION 41

INDICATOR

Figure 3.3.4.i Valve Pin Positions

W17 E
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3.4 Commissioning Fuel and Air Positions

WA =S E
The following procedure is shown for commissioning the E.G.A. 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.
DL R D IS 22 128 o0 (E.GATHREARIE) 81 (E.GAALMERD) B, #1EH
A DALE D5 e RS INE.GLAR T D RE, Tk 2Rk T2 2 (E.GA AT Bi#3 (E.G.A. T,
MEBRRIRBR ) o TS B E 3.7k T RGN H] “ 5 fAR B 7 SRS/ B4 E.GL AR 1Y

Note: 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: A AR B R 24 B B osiE 1, B P A ISR 153.4.6. SRR B ik 12
WO E R 283, B P L R 7113.4.6.

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.
PR B E S ML B R EFI TS RN, FFEAL, EweEshhn AR ERD
AR RN GEEIRi R D, ARKAL R3R0D , HiEAL, FisE kA,

There must be a minimum of 0.5.gap between the positions entered on the fuel channel.

FERRRMIE _E 4N &AL B 2 8] 220 26 0.5 B 1 H) B -

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 3.7).
AR — 22 BRI, 22/ 934, B Z 184, BRI AT B A5 SR s In Hh Ta) Az

(ZWEFET3.7) .

During commissioning the required setpoint is not active; the internal stat remains made at all times
regardless of the actual value. Ensure that the high limit stat is set correctly and wired into the
recycling interlock (T53), as this will turn the burner off in the event that the safe working maximum
temperature or pressure of the system is exceeded.

FIT V) % V€ AR A B JEANERAE s B m0of — BELORFFAT R A DR IR b PR A%
MBEE, LIRSS E S EAE RSN (T53) %R, MRk D4 TARRRE SUE 48 i,
PR ] SR S R e 2R AT

The OPEN and CLOSE positions are stored during commissioning, so if a lockout occurs during the
initial burner light-off, there is no need to re-enter the OPEN and CLOSE positions. The burner will
restart once the lockout has been reset and go straight to purge. Once purge is completed, you will
be prompted again to set the START POSITION. However, if power is completely removed from the
system then these positions are not retained in the memory, and the OPEN and CLOSE positions will
need to be re-entered.

WIS AR DR A TT S L ISP . RIATAERA R 80026 UK BT BOR BAE , #RAE B/ O
TERRMKHA, — BEBUEREE, MRS EREH EEEANRA. ERERNE, REEH
TR ERBBIAL. (HRUIR RGBT, BT AREAEMEGER, BEEHRASG
HH AT B ALK I o

Note: The high limit stat should be set below the rating of the safety valve.
R PR SEUE SRR T 22 4 IR B 80E e J0AH
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3.4.1 Starting Commissioning

FHIGE TR

Channel 1 0.0°
Channel 2 0.0°
Channel 3
Channel 4

¥
A i

A
A

e

Starting Commissioning
Phase:  Recycle
Fuel: 1
Stat: On
Actual: 40 °C
Status Fuel - Air

Figure 3.4.1.i Starting Commissioning

R E

Once the options and parameters have been set, press on the Commission Mode

screen in Figure 2.1.ii. If the M.M. has already been commissioned, then press on

the Home Display.

TSRS H S, B e s oo I 141, o R
B L, b 7 o R 41
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3.4.2 Enter CLOSE Position
MANRFALE

O 0 . Channel 1 0.0°
O 0 . Channel 2 0.0°
o

Channel 3

Enter CLOSE Position

Phase:  Wait for Closed
Fuel: 1

Stat: On

Actual: 36 °C

¥
A
A i
A

Status Fuel - Air

Figure 3.4.2.i Enter CLOSE Position
P NCN kA

CLOSE
The M.M. is now waiting for the CLOSE position to be entered. Press -to enter this
position.

NSNS L VA P AT BN KA E

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.

HER: BRI BAREHAT AR DIk AR 1 o 3 EE AT T8 (A IR s /R B &
AT T B AR PR o X 2 5 B54] ik B R/ Bt A / 1R T T R 40308

Use the O 0 buttons to set the positions to 0.0..
i %41 O 0 K1 B0.01H

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: HXEEMRIEIZ G T0.0 GSHD A 8. #HEE T Ul WS RRAEHR ) «4h
FEIAN VA S QS 1514 A= sl ot O ol O et 22 05 R R B 2 T o O N o
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frl ik BiE e = T HO™ A S F AT

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.’

e I 1 1) 5 (577 5 I B UL . MR T it TSI i 47, B L L B
S CHOTERAL .

3.4.3 Enter OPEN Position

BAFBAE

O 0 Channel 1 90.0°

O 0 Channel 2 90.0°
. Channel 3
. Channel 4

Enter OPEN Position

Phase: Run to Purge

Fuel: 1

Stat: On

¥
A

A i
A

Actual: 36 °C

Status Fuel - Air

Figure 3.4.3.i Enter OPEN Position
B NTT R AL 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

%1 A, ORJE R ORME AR S IE A SR AR S IE AT R BT R A B s “ 9%

SEORTT” DRE AT LRI IR ey B R 22 M IE A7 B o 3815 42 A0S — I ) 3 el . o Uil
— BeE I, SRR B TR R E13.4. 31 P R LR R WS LI E
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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 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 O FZ A [ R O] Al S IE A 22 AR A 5B 4T TR 2T IR L o MR IR AT o 2
AT A EON90E s (HE A AEN IR PRI E AT A P B aT 4B 9/ 90 . FEIXAMBY
BORNBENE R T IEA, SIUEARRIHE ZE T OXE 5 ELE AR S T

Press to save the OPEN positions.

ENTER

%R RORAFTT AL B HIBCE

Pressing on the Fuel-Air tab at any time will give you a graph showing the fuel and air servomotor
angles.

FIP AT CARB I 4% R RRE — 23 UbR R A B OB e Bl £ B2 A 2 AR R Sy iy FE PR IR

3.4.4 Enter START Position

WA RAE

O 0 . Channel 1 14.3°
O O . Channel 2 18.3°
o

Channel 3

. Channel 4

Enter START Position 0

Phase:  Firing

Fuel: 1
Stat: On
Actual: 37 °C

Status Fuel - Air

Figure 3.4.4.i Enter START Position
TIN5 B
Once the system has purged (see options/ parameters 75 and 112), the message ‘Set up START
Position’ will display on the M.M.

ERGERKIG (ZRIET/ZSH0 75/1112) , fHHISHR R ER “ANashiin” .
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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 90.00, to set a
CH1 START position of 83.00, you must drive the CH1 servomotor to below 80.00 and then to 83.00.

%R F ARG R HE AR I A S A AR Sk 4T R R B sh AL B . RkHE B0 ZE LL T
JAAIE/NIOBE AN o« BT CAZES N AR E 207 B A FE B F P 6 20056 3 s B A B e B A L
TEEALE A /N0 FIEUE, ARG HRITIAATT . Fln: RAE 1T a6 B 290, HiX
BIEMINELE A E, NS iiE 1 ki J8 3007 B & K T80 2R 5 F I J7 1A 1A 715
FI83F

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

B ERARSNEENTEESFERRERAR, SUETRSBCENAR
FREHT.

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.

78N Y IR N R B AL B AUE, 10072 R A SRR s B EAT R 28R sk
AL B AR BT ARG A S — BEABAE X SRR AN = S BB - Al i K N TR «

3.4.5 Phase Hold

BB RS
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.
HRGAAE TP, TR “HrBORRR 7 DhREREHM TR s mUK I, DUE
AR 75 ZE R E B K HE

If the flame goes out during this time a lockout is set after 20 seconds. If the flame is present and the
‘phase hold’ condition is left indefinitely a lockout will be set after 10 minutes. The ‘phase hold’
feature can also be activated during the pilot prove and main flame prove phases.

W KJGLE “HrBebRys” WIRIKEK, RGUIGAE KGR 208D 5 80E . WER KA ARSE KAE 2 “Hir
BURFE” SRR 10908, REWSHUE . HAEE IR ARSI E JER IR M Bt m]
PURH “BrBoRyE” Thae.

When the system is in a run mode the facility is disabled.

FERGAL T AT T ANBE R XA DI fE

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 fuel/air ratio accordingly. Once the adjustments
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L
Phase Hold . . Lo
have been made, press to continue with the commissioning process.

Phase Hold

R EAERP ARG DL MBI, 15T A AT RS AL AT B, %L
EHIUNE SRR GERE T “HrBOREE” ThRE. RN SRR Z AT EL R DR I A IR
TR . RIS RGBS 10 IRt S, S5 BE RN SR IR
SEVE. GREIIE b2 BB T BRI I 5E 20T R, ORIt S B ORIEE R IR BRI AR (1) %

L
EAFGE « RS AR R0 0E, MAHN IR/ 2. 50T 5, ﬁﬂ:&?
HISRELE T — DI IR

**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.
BXS T BIMBRITERRERER “BrBRREE” ThE. HREA ‘hRRE” &

FBUERRAK RE, SERERRERINERIASHERHGT.
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3.4.6 Add Trim Data During Commissioning

R B IEGA T T 43

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.

FEIRTR1 245 e B2 BB IEOL T, AT AR ik kAL, iRAL, R shhn, MR
VIR RLAN R Bh7 B BN IE BB E W WA S R T IEGATR T EiE . BRI K B

E.G.AIZE”.
. Channel 1 20.0°
. Channel 2 17.7°
. Channel 3
. Channel 4 25.0 Hz
Sampling
— 20
02: 4.1 % g_
CO2: 10.1 % 2
CO: 8 ppm 10
NO: 43 ppm J
Exhaust: 127 °C S 0
Ambient: 20 °C 10 9 8 7 6 5 4 3
Efficiency: 95 % Time(min)
Status Fuel - Air VSD EGA Trim

Press on the EGA tab to display the EGA readings.
¥ T EGARRAE K /R EGATLH

Figure 3.4.6.i Sampling

B
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. Channel 1 20.0°
. Channel 2 16.2°
@ Chonnels

. Channel 4 25.0 Hz

Fuel-rich, waiting for response
Air Trim: -0.8° Inter
Inter
Inter
Inter
Low
02 CO2 co
Status Fuel - Air VSD EGA Trim

Figure 3.4.6.ii

ENTER
After you press - to save those servomotor positions, the E.G.A. will carry out its fuel
rich and air rich trim.

FE4% N FAR AT IR DS A B GRS, E.G AT & IR 1y F s <.

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

FERX L T B ARATSG, RGG RSN T AP IR
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3.4.7 Commissioning VSD

TR EIKE]
. 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
VSD Input
25.9 Hz _—-—‘-—-—--:HMHHHHMHHHH
10 20 30 40 50
Status Fuel - Air VSD EGA Trim

Figure 3.4.7.i Commissioning VSD
WA )
Press on the VSD tab to view the VSD output and input signal during commissioning.

PP AR Y ) 2R AR T I AR 25 T BAERANAS S SRS ) A A 5
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3.4.8 Set GOLDEN START Position
BERE B

If Golden Start (see option 29) has been enabled and the system hasn’t already been commissioned,
then the message ‘Set Golden Start Position’ will display after the START position has been entered

GOLDEN
in section 3.4.4. Press to enter the GOLDEN START position. Continue through the
commissioning process.
WRE R AR (ZREN29) I HARGEERAEL MK, BAEmANRNME (F1
GOLDEN

3.4.4) Jahift b ion “WERERNNT o % SRS AR N\ SR A AL, SRR 4k
HT LR

To enable GOLDEN START after the M.M. has already been commissioned, option 29 must be

changed in Commission Mode. Press and once the system goes through its relay
checks, the message ‘Select Commissioning” will appear. It is possible to just add the GOLDEN START
position, or go through the entire commissioning process again:

I R EAE RSS2 5 R B e i 3l SR PR T B e 29 B . 4% T

BRI . (i it v e 7 B L B B T
DL RV 2 4 R ZDALE ™ ] L o T 46 P

1. Tore-commission the M.M., proceed as described in sections 3.4.2 and 3.4.3. After entering the
START position the message ‘Set Golden Start Position’ will appear. Press ALy to

ENTER
enter the GOLDEN START position, press - to store this and continue through the
commissioning process to re-enter all the points.

AR AT A, R AR T NY3.4.213.4. 3 A\ S A B . AEHIA A B
OB E A HIRUR A0 Bon CWER RN o H T SIS i K\ 7 4 B

HINE, T;?Tél%%ﬁﬁ?(ﬁ)ﬁib&, SR A BRSE5E AR T B SRR\ A 2
1

GOLDEN
2. To just add the GOLDEN START position, in the Select Commissioning screen press .
The system will purge and then you will be prompted to enter the START position, followed by

SAVE
the GOLDEN START position. The message ‘Save Commission’ will appear, press -to
store this GOLDEN START position. The message ‘Commission Complete’ will appear and press

.
to go to normal firing mode.

SERER AN CHEEHAE” O H B ORPERIRT T T SRS 4
ARG PITIAIIFE RN R AL E R, AR A &R BRI E. fAEERE

BE s Bl « R E” @Tﬂ%%ﬁi&?é)ﬁiﬂﬁo SERRAE 5 BRI
“RWETER” Tﬁ??ﬁ%ﬂ%@iﬂﬁﬁ%%ﬂ%iﬁo
NOTES:

ER:
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1. The Golden Start position of the fuel and air servomotors is completely independent from the
modulating load index and commissioned value data.
WA ] i i M1 AR R B 2k 1 58 4 J8 AL 2 S8 AL KBS , eI s il i s ORI
REHE TR

2. The facility is particularly useful on combustion systems with large turndowns and when firing
heavy oil, 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.

B4 JE AR TG FH TR Y LU AR B A R, IX 2 RN B & SR B ALk R A
(EE M N RN/ R, FEEESL TR E KIE G RS 1 0] U5 2R it 2 A

3. The Golden Start position needs to be entered for each required fuel.

VA& REZL NS R ULV

4. The M.M. holds the Golden Start position for a time set in Parameter 15, this time starts from
the ignition point. 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 M.M. will modulate as per load requirement.

A e S 34 B AE 28 4 IR AN AL I K2 S S I EUE, 5 RN s K SRR . (B
JRENEE G, WR TR R SR B AL TR @A KB 1), #R A  mT LIZ I 0 2
SEARTE S AR FETE ELORRRIR ORI T T B AR R AT AL/ 2 L AR T i 21 5 0% th 42 1K
BB WREES BN BAE AT b, A SRR R 1) 4B 23
MNCKELE . FERIREL/ SRR B 5P 2 — B )5, Pl B AR I A B 2R R
BEATHE .

3.4.9 Set FGR START Position
BB SEEI R S AL

If FGR Start (see options 48, 49 and 50) has been enabled and the system hasn’t already been

FGR
commissioned, then the message ‘Set FGR Position’ will display. Press to enter the

FGR START position. Continue through the commissioning process.

WS S G R ShAL (S0 T48, 49F150) I HAGE A LR, HHEbE
FGR

e PRI CWE NSRRI ?&’F-?ﬁ%ﬂﬂéiﬁﬁ)\i%ﬁ?ﬁ%ﬁiﬂﬁﬁ, LiEhE

g — MR EUD IR

To enable FGR START after the M.M. has already been commissioned, option 48, 49 and/ or 50 must

Commiss

be changed in Commission Mode. Press and once the system goes through its relay
checks, the message ‘Select Commissioning” will appear. It is possible to just add the FGR START
position, or go through the entire commissioning process again:

AR SRAE 58 AR R HOR U B A AR SRR R B, e AE MR T B ik 15ias, 49

AN/ES0HIE - i‘;‘??%‘ﬁ%ﬂ, TE R GE 58 Bk FL A R A Je PRI R iy s “ e 8%
PR o AP AT PO SIS IN “RREEIA R S LR thn] AR FOE AT BN

1. To re-commission the M.M., proceed as described in sections 3.4.2 and 3.4.3. After
entering the START position and/or GOLDEN START position in section 3.4.8 the message ‘Set
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FGR
FGR Position’ will appear. Press to enter the FGR START position, press

to store this and continue through the commissioning process to re-enter all the
points.

U S PR R R, F P AR B 3.4, 280343 NS B . AEEREE IS B
A BN/ AR = 153.4.8 N AN B B BN AL B S RS B R tH I« W E SRR

Y [A @Tiﬁ%ﬂﬂ%iﬁ)\’ﬁﬁﬁﬁﬁﬁﬂiﬁ, @T?ﬁ%ﬂﬂ%ﬁﬁ
BESE, REAREEROR T KR D AR A AR B . .

FGR
2. To addthe FGR START position, in the Select Commissioning screen press .The

system will purge and then you will be prompted to enter the FGR START position. The message
‘Save Commission’ will appear, press to store this FGR START position. The

EXIT
message ‘Commission Complete’ will appear and press - to go to normal firing
mode.

AR RGN RS EEA R B, AR R B BT %i?
o REUHPATRIDF HIR AR A R S BN B SEEE R R “ R

HRRE” Tiz’?%lﬂ%ﬁ’ﬁﬁﬂﬁ%%iﬂﬁ, Bt s RO, #%
Tiﬁ%ﬂﬂélﬁliﬂﬁﬁiﬁ%ﬁﬁo

Note: If both Golden Start and FGR are optioned then the GOLDEN START position is entered before
the FGR START position.

HE: MRRGEFEBEH “3E&Ezh” M COWEER” . “EEENNT AL T M
N CEZY SR LA AL TP

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.

TS FIEHA (FGR) 2RI A CRL115%) BV BB eSS B = SO &« A FEEIA
RERS IR/ DNOX AR . AEAL A FRAB AN, ] Ik By ik A0TE 3 7] LLEZ ) [RIR R <. P53
BIHREA RN, A& (Rehn: Rk SR MA@ K5 ) #it B B A IR ) PR
LB AR AL T I AE3 — OIS T e — B F IR R R SR A O, RGARTE I
T R PAT IEH 2

FGR can be set as a Timer, Offset or Temperature Threshold (see options 48, 49 and 50).
JH PRI AT R 50 € I 2, AMEAEECE IR B B (S [k 1i48, 49H150)

Note: Golden start takes priority over FGR. Once the golden start timer has finished, the
servomotors will go straight to the FGR start position.

HR: mEREREH FE S T EER . — BRSBTS R, AR DA E
et N SRR B

67



3.4.10 Set HIGH Position
WERAAE

O O . Channel 1 36.1°
O 0 @® Channel 2 40.9°
®

Channel 3

. Channel 4

Set HIGH Position 0

Phase:  Firing

Fuel: 1
Stat: On
Actual: 36 °C

Status Fuel - Air

K EmE KN 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.

FER AP 18 SIAL, 3888 S AL G 5 Zh L2 J5 » RGUBE R R B R KA A

HIGH

% h 1ZA I AR ik CRIASHEBRZN 4%, & MDD FT0TRlm kAL, #AE AR
BT SRR IR [T, H 2 A be s JZ T 0 3 22 1008

** 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.

B RR TREMEREEER AR KGR EMN RIFRE.

It is not possible to enter the HIGH position higher than the OPEN position. The servomotors must be
driven 0.5.up/down from the previous point initially, before entering the next point, the fuel. Press

to store this HIGH position.

AN FSB A Ry =4 = ) ) = AP X AN AR VA - W (S8 S el K il e o S E RS T MV
artrosz. s IR 57l .
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3.4.11 Set INTER Position

e B
. Channel 1 64.0°
@ Channel 2 89.9°
@ cChonnels
@ cChonnels

Set INTER Position

Phase:  Firing
Fuel: 1

Stat: On
Actual: 36 °C

Status Fuel - Air

Figure 3.4.11.i Set INTER Position
=l T

Once the HIGH position has been entered, the message ‘Set INTER Position’ will appear. Press
to drive the servomotors (and VSD) to the first INTER position. There must be a

ENTER
minimum of 0.5.gap between the positions entered on the fuel channel. Press - to
store this INTER position.

FESE I KL B RN G, R R Bor “ B R E” Ti%"FTﬁ%ﬂﬂ‘fF
HRAR AR BiE CMASEDKE] ) FTIFBIEE — AR E AL, LERRREIUE L N 1% 8] 57 B 22 [ 06 20

N
EH05SERI MG 1% T FARORAF R AL

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).

BREL — S B ar B 3, BE o184, AT LU S SRR e AL (&
EI3.6) .

Continue this process until all the required INTER points have been entered.

ZRELVCE AL AR, BB PTG B ) 7 2 A AR R o
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3.4.12 Set INTER or START Position
WEHEE S shALE

. Channel 1

. Channel 2

. Channel 3
. Channel 4

28.4°

29.4°

INTER

START

Phase:
Fuel:
Stat:
Actual:

Status

Set INTER or START Position

Firing
1

On

37 °C

Fuel - Air

Once the minimum 3 INTER points have been added, you will be prompted to either enter another

Figure 3.4.12.i Set INTER or START Position
B B A I 5 L

INTER point or the START/LOW FIRE position.

FERN T 3 AL RGUHRH IR A2 5 I — A8 i AR AL, S NI a s/ KA B ? 7,

START
Press - to drive the servomotors (and VSD) to the START/ LOW FIRE position, and then

N
press to store this.
7T fﬁ%ﬂﬂ@%ﬁﬂ&%iﬁ CRIAZ IR AT R BN KA E, RIGH#T

RARMFE

Note: If Golden Start or FGR Start are in use, the Start position is only used for Low Fire.

ER: WRARGEM “HEeRs” B COWREEAT , AR ENH TR E .
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3.4.13 Save Commission

PR
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

3.4.13.i Save Commission

IRIF VI
Once the START position has been entered, press to store this commission curve. The
message ‘Commission Complete’ will appear and press to go normal firing mode.

RN RS B A, i‘iz’?ﬁz’%ﬂﬂ%%ﬁiﬁiﬁﬁﬂéﬂ%o ARG o CMIRGERK” . BlJE %

EXIT

P [0 B IR H R B

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.

W Ge s BT S, I8 A TR R ORAE 1 il B B A AR 22 . ANERAF
HrREE e 2 S BRI B RRAFAE RS b, — BORAE R W iy i B wi s E k.

If during commissioning the burner turns off, due to the ‘running interlock’ opening or a lockout, it is
possible to carry on commissioning from the last entered position, as long as the HIGH position has
been entered, and the fuel selected is not changed. When the ‘running interlock’ is closed again, or
the lockout is cleared, the system will purge automatically. Commissioning will then be resumed at
the START position (section 3.4.4). The system automatically bypasses the HIGH position entry and
resumes the commissioning procedure from the last entered INTER position.

IR T “IEATHES B RGBUE 7 mEURRASRH], RERFGORRIF T EK
RLEUE I BT IR RRIR AL, R G0Ks A2 1B LB A R 23047 I S B AT B I 2 “ &
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GiBUE” BRkR)E, RSB, R “IIN B 4RELEET (FET193.4.4) AR R4S
¥ B shidid s KA AE I A Bk e b A i e ] i 4K 23R4T 1

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 E.G.A. trim data to be added then continue to
section 3.7 Single Point Change before section 3.5 Fuel Flow Commissioning.

FESE PR IS, ROE A BRI U RS, S0 %535 “MORR R A" .
RAEGEAHE.GAWT, BAEHTETIS “REREMNIR” i Eei TR 173.7 “H il
M

Note: If commissioning a fuel for the first time the default required setpoint will usually be lower
than the actual temperature/ pressure causing the burner to shut down at commission completion.
HE: EE KRIERE, BUABOEE — RIS T LR R, X 3BAE R G5
G R JpE 2 PR DK AT o
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3.5 Fuel Flow Commissioning

BB R

m
Burner
4°C

=

o -
22 000

Firing Rate 48% (No Fuel Flow Data)
Modulating - Firing

(S - - S

Y

Figure 3.5.i Home Screen — No Fuel Flow Data

T - R ALY

Once the burner 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.

FETE AR s RS, AR D VB R RN B R T R be 2 . ORI B R B e FH R T
JE BRI RIS FITH B be e

If fuel flow metering is not commissioned and sequencing is optioned, then M.M. will assume a
default burner rating which is based on the fractional fuel valve angle.

IR E AR U R B R E R 2B H 1 IEHI e, I8 A fE HRE PR BRACR 2 1
RBHIE T S B £ 2 IR JoR 25 A

The fuel flow is commissioned from the high fire point down to low fire.

HOORL AL R R X R 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.

WAL R B 3 R S, A E R A — A 298 K BB YE (7100
F10) I B BUE 1AV A AHAE ARG, 5 WIAEREAT R B A HE 5 A1 AE i B B AR 2
[aaa AL

When using arbitrary values it is good practice to use the following calculation to determine the heat
value for each of the 10 points.
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AR, BATE B LR gk i AT i B 10 s AVE

Burner Rating)

Burner Rating — ( oW

9

Value Between Points| =

For example: Burner Rating: 5.4MW; Turndown Ratio: 5:1.
Blhn: BBk : s.aMw, ATTEE: 5:1

5.4 — (;%4)

) =048

Giving the range (5.40, 4.92, 4.44, 3.96, 3.48, 3.00, 2.52, 2.04, 1.56, 1.08)

AR R KR, 10/ AE K58 N(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.

BRRHR B R AT R B SNBSS AL RS T B IR “ B RS o oA TRl 2k, A

5 R R

Fuel flow commissioning set by option 57, and is carried out in Run mode. The burner must be firing.

FERINS7H A R ERA R, ARG PRI ER . X PRBeaR 6 AL -

Configure
On the Home Screen, press - to access the System Configuration screen.

Configure

FEARHIRLER T 00 E 4% R A RN R G B e %
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System Configuration

Boiler -
m
Screen
Single Point Online Commission System
Change Changes Data Log

|IIIEH||IIII

Figure 3.5.ji System Configuration Screen

R EPEH

Online
On the System Configuration screen press . You will be prompted to enter the Online

i
Change passwords. Press and to access the Online Changes screen.
Fueldlow
Press Commission )
Online
Continue

TERGHCE s b~ SRR i, BRses SR “ANFER T S S” . H%F Al
. Fuel-flow
PR NAE LR T O iR T O 47:47]
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Fuel Flow Commissioning

Fuel Channel Angle: 37.4° New Fuel Flow s
Heat Value: 100
Point 1 of 10 90

80

70
Figure 3.5.iii Fuel Flow Commissioning

kL R

60
50

Flow Rate(MW)

40
30
20
10

0
0 10 20 30 40 50 60 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 high fire being point 1, and low fire point 10.

R B2 B 10N MR K B K BOE A BUE, B KON R, RAIKKON RI10.

Type in the heat value or ‘dummy value’ using the keypad and press the return key to save that
point.

/NN IE B “ R 5 2 B SR DR A HU

Note: The servomotors will drive up to the high fire position, and then drive down as the fuel flow
commissioning points are entered. Precautions must be taken to ensure that the boiler is warm
enough for all 10 points to be entered.

HE: RS EE AT R KA B, 5 N PORHA R A e R Sk AR AR . 555
WY R A AR P ARSI i N 1050 A

As you enter the heat values for the 10 points, these will become marked on the graph to the right
of the screen.

FERI N0 B 5E LA IEIN - 100858 LR B b IR AE B A U JBL Ay

Save & Exit
BRI TE RS, T - PR 18] 3] 1 R A T %

Once the fuel flow commissioning is complete, press to return to modulation in

normal firing mode.
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If you press at any time during fuel flow commission, this will not store the points.

Exit
A RAE AR 2 R A AR frT I 42 R - 7, RGRE R HIEUE.

3.5.1 Calorific Fuel Data

Stats
e 28

Relative density 15.6°C
(60°F) approx.
15.6°C(60°F) B (11 AH X 2 i
/ = litres x = kg

Flash point (closed) min °C

(°F)
[N 55.°C (°F)

Viscosity kinematic (cSt) at
DL iR BE I R IZ Bl A B
15.6°C (60°F) approx.
37.8°C (100°F) approx.
82.2°C (180°F) approx.
Equivalent Redwood No.1
£ 2% Redwoodfi i
Viscosity at 37.8°C (100°F)
37.8°C (100°F) )%k &
Freezing point °C/ °F

UK 5

Cloud point °C max

T

Gross calorific values

MAVE
KJ/kg approx.

Btu/Ib approx.
KWh/litre approx.
Therms/gallon approx.

kW/kg

Sulphur content % wt.

f= A=

A=

Water content % vol.

K5y

Sediment content % wt

A~y EL
avbE

Ash content % wt

A~ =
= K E

Mean specific heat
between 0°C - 100°C

approx.

0°C - 100°CZ [A] ) 1 b

Kerosene
SG

8

0.79

37.8 (100)

N

.0

Below -40

46,520
20,000
10.18
1.58

0.2
Negligible
AN

0.50

Gas Oil
Cl/SH
]

0.835

65.6 (150)

3.0

33 approx

Below -40

-2.2

45,590
19,600
10.57
1.64
12.66

0.6

0.05
Negligible
EEN)
Negligible

AR
0.49

77

Light fuel
0il SG
L3

0.93

65.6 (150)

12.5

250 max

Below -40

43,496
18,700
11.28
1.75
12.08
2.3
0.10
0.20
0.02

0.46

Medium
fuel Oil
SG

i
0.94

65.6 (150)

30

1000 max

Below -40

43,030
18,500
11.22
1.74
2.4
0.20
0.03

0.03

0.45

Heavy
Fuel Oil
SG

HH
0.96

65.6 (150)

70

3500 max

Below -40

42,800
18,400
11.42
1.77
11.89
2.5
0.30
0.04
0.04

0.45



Volume correction factor 0.00083 0.00083 0.0007 0.0007 0.00068
per 1°C
o3 1% T RE A AR T 23 %K
Volume correction factor 0.00046 0.00046 0.00039 0.00039 0.00038
per 1°F
TR IR RE AR AR T £ %k
Btu/U.S. gallon (US - 140,000 - 150,000 160,000
standard)
T [ P LAy /36 1 N
(& [EFRiED
Lb/U.S. gallon (US - 7.01 - - 7.01
standard)
B/ E N G EbR
1)
% lighter than water 20% 1%
BTKE
1 u.s. Gallon of oil / ft of air 1402
13 [ 02 i /A e R3S
/E‘h
3.5.2 Conversion Factor for Imperial Gas Flow Meters
KRR ER N BRE R T
Required Data: Pressure of gas at meter in “wg
Required gas flow in ft3/min
Jir 5 A - FERE TSR T, B “wg
PRSI E, AL ST IERY o
Calculations: Correction factor = (pressure of gas at meter x 0.00228 ) + 0.948
T KIE &% = (TEM BRI SE /1 x0.00228) + 0.948
Reading on gas meter = required gas flow / correction factor
PR R IAL =R RRE /| BRIERH
Example: Pressure of gas at meter =58" wg
1 FEREIT AL S =58" wg
Required gas flow =95 ft3/min
JIT e A =95 SR/ 58
Conversion factor = (58 x 0.00228) + 0.948 = 1.08
A = (58 x 0.00228) + 0.948 = 1.08
Reading on Meter =95/ 1.08 = 88 ft3/min
PR R T =95/ 1.08 = 88 ft3/min

3.5.3 Correction Factor for Burners Significantly Above Sea Level

BRI R AR e85 2T R IE R HL
Note: Above sea level i.e. >200m (1ft = 0.3048m)
B BEERAL, BI>2000K (13K =0.3048K)

Height above sea level in meters, Calculation for correction factor: =

R O, RIERBHIUE: =

(Pressure of gas at meter x 0.00228) + (0.948 — (height above sea level x 0.0001075))
(TEV BT AL IS /7% 0.00228) + (0.948 — (HF K FiE x 0.0001075))
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Example: As above but 250 m above sea level:

Blr: W BRI UER T, ks 2 250m

Correction factor = (58x0.00228) + (0.948 — (250 x 0.0001075)) = 1.05
KEIE &% = (58x0.00228) + (0.948 — (250 x 0.0001075)) = 1.05

3.5.4 Gas Volume Conversion Factors

ARG E EH
Assumed gas temperature 10°C 50 °F
BRI
Standard pressure e 760 mmHg 101.3612 Kpa
PR ) e 760 KK 101.3612-F 11
Standard temperature 15.56 °C
B
Ambient pressure 101.325 Kpa
WEE 101.325F- 1]
wg" PSI mmH20  mmHg Kpa mBar
Wg” PSI Z2RK KR T8 zH
23 (25
1 0.036 25.4 1.867 0.249 2.49
2 0.072 50.8 3.734 0.498 4.98
3 0.108 76.2 5.601 0.747 7.47
4 0.144 101.6 7.468 0.996 9.96
5 0.181 127 9.335 1.245 12.451
6 0.217 152.4 11.202 1.494 14.941
7 0.253 177.8 13.069 1.743 17.431
8 0.289 203.2 14.936 1.993 19.921
9 0.325 228.6 16.804 2.242 22.411
10 0.361 254 18.671 2.491 24.901
15 0.542 381 28.006 3.736 37.352
20 0.722 508 37.341 4,981 49.802
25 0.903 635 46.677 6.227 62.253
30 1.083 762 56.012 7.472 74.703
35 1.264 889 65.347 8.717 87.154
40 1.444 1016 74.682 9.963 99.604
45 1.625 1143 84.018 11.208 112.055
50 1.805 1270 93.353 12.453 124.505
55 1.986 1397 102.688 13.699 136.956
60 2.166 1524 112.024 14.944 149.406
65 2.347 1651 121.359 16.189 161.857
70 2.527 1778 130.694 17.435 174.307
75 2.708 1905 140.03 18.68 186.758
80 2.889 2032 149.365 19.925 199.208
85 3.069 2159 158.7 21.171 211.659
90 3.25 2286 168.035 22.416 224.109
95 3.43 2413 177.371 23.661 236.56
100 3.611 2540 186.706 24.907 249.01
110 3.972 2794 205.377 27.397 273.911
120 4.333 3048 224.047 29.888 298.812
130 4.694 3302 242.718 32.379 323.713

140 5.055 3556 261.388  34.869  348.614
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Conversion factor

HEAT

1.0218
1.0243
1.0268
1.0293
1.0318
1.0343
1.0368
1.0393
1.0418
1.0443
1.0569
1.0694
1.0819
1.0944
1.107
1.1195
1.132
1.1445
1.1571
1.1696
1.1821
1.1947
1.2072
1.2197
1.2322
1.2448
1.2573
1.2698
1.2949
1.3199
1.345
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
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:-
WA X EefE -
1. Measure Volumetric flow of gas for 1min in ft3 (i.e. ft3/min). Note 1m3 = 35.31ft3
M7 R N PR SRR & (Bl 132 795 R/40810) o ¥E: 1007572k = 353107 3¢
R
2. Multiply this volume flow by 60 to give volumetric flow per hour (i.e. ft3/hr).
P10 R SRR 2 e LL6013 HE I/N A SRR & (R ST 9 R/
3. Measure the pressure of the gas supply.
MEHESIETT,
4. Use the table above to obtain a conversion factor.
i B3R e ] 1
5. Multiply the volume flow per hour by the conversion factor to obtain a volume at reference
conditions.
W LN SRR B e ARG IR 745 Y 225 500 T AR AR B e
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.
RIRAIAE I H /21000 & [H B A /ST TT R 25 554 N AR B (5 e LL 1000 7]
13 PR HES AT N B R

Represented as an equation:-
UAAXEIR: -
Firing rate = (Measured Volumetric flow per minute x 60 x Conversion factor x 1000) Btu/hr

Wbed = (IBMRSATIRE x 60 x FEHlFF x 10000 3 # i B/ /N
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3.6 Gas/ Air Pressure Commission

BRSBTS TR

Gas Pressure
To re-commission the gas pressure sensor, go to Commission Mode and press. The
M.M. will then run through the points to store the gas pressure values.

Gas Pressure

TLE B U IR, R T N UL 4 T SIS 4] . 5 Bty
D0l B3 25 BERE AL AN RAF SR S T HUE

If the VPS is optioned on, the unit will run through this process. The M.M 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.

HBRGE TVPS (IR RS , FEHIRRERAT AP IR FEhIB I IR KA 2] s K AL
PSR i B RAE SR TR . AEORAFIFIX BB S5, RGO ARTE BT 1R 7 T a3
AL SR A 75 3 i A M2 BRI B R 3 A A2 AN B

If the burner turns off during the gas/air pressure commission, the gas/air pressure commission
process with be restarted. This ensures that the M.M. does not run with an incomplete set of gas/air
pressure readings.

W RIR R SR AR S AR SRR 5GP, R SR TR BB T 4R . 1X 28 T A ERTE
RIS AT IR/ 2 R B 5B %

Commissioned memm Lower Limitmmm  Upper Limit s

Gas Sensor

o
PrSsS:re 15
14
Gas Pressure ‘\\\'
Commissioned 11.5 mbar '

]
Actual: 11.5 mbar < 12
o ..
Valve Proving:  19.0 mbar 2 s \
3 :
& 10
3
O}

11.5 mbar 7

® ot
123.5

[I I:I .5 [I !l 0 10 20 30 40 50 60 70 80 90
Fuel Servo Position(°)
Figure 3.6.i Gas Sensor — Low Fire

T — ATk

Air Pressure
.. . . .. Commission
To commission the air pressure sensor, in Commission Mode screen press to
commission the air pressure sensor.
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Air Pressure

VR AR BR e gy T WS ) o P R I B

3.7 Single Point Change

BRER
. Channel 1 36.5°
@ Chonnel2 30.2°
100
o
>
©
v
3 E
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
TR

Single Point
Press in the system configuration screen and enter the password to access Single Point

Change mode.
Single Point

TE RS E R Ae 4% T WS ], i\ 114 SR AL T gk

Select the point to be edited or added trim to by pressing or to go up

EDIT
and down the fuel curve. Then press

;cﬂ ) fitiion 2 O (1 F) i B 4 1 75 T i s
EGATE 1 B AE 19 iﬁ%)ﬁﬁ%? i) ekl
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Channel 1 31.0° CHANGE

Channel 3 TRIM

Channel 4 BACK

°
. Channel 2 27.0° INSERT
°
o

100

50

Air Servo(®)
(%]
]
o

-10 0 10 20 30 40 50 60 70 80 90 100
Fuel Servo(°)

Status Fuel - Air EGA Trim

Figure 3.7.ii Changes
i

CHANGE
To edit a previously entered point press - and make adjustments to the positions as

needed (see Figure 3.7.iiii).

CHANGE
T AT BUENL, %Z‘%T- FEAI IR MR T BER T A v e U - (2 WL 737D

To enter a new point press .
. o INSERT
BRI — s A Tﬂ?- .
To add trim data to a point press , see section 3.4.6 and Figure 3.7.iv.

TRIM B
) — Y AR TEGAT 1 fﬂ-, ST 13,461 ER3.7. v,

Note: It is not possible to delete LOW or HIGH FIRE positions or have less than 3 INTER points.
R AR B KA TTEMIER ) AL BOE R 22/ 23,
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@ Channel 1 3100 S
@ Chonnel2 27.0°
@ Chonnels

@ Channel 4

100

50

Air Servo(®)
(%]
]
o

-10 0 10 20 30 40 50 60 70 80 90 100
Fuel Servo(°)

Status Fuel - Air EGA Trim

Figure 3.7.iii Changing a Point
R (M

MOVE
Press - to the fuel, air and/or VSD commissioned value of that point. Once the

ENTER
changes have been made, press - to save this position. If a point is overwritten, the

trim data is cleared.

MOYE
=T RARBNVOEALHIIRRL, B A IR B A . 72 56 FBCE A B E 1 B 2
ENTER
Ja, T - FREHRARAF B ol IR VOEM RS, 1% BOE MLINEGAT 15 B 5 K 4
TR
DELETE
Press to remove the point; there must be a minimum of 3 INTER points.
‘ DELETE \ \ ‘
=T AT BR I E R . R GE B ANEA 2 /034> T a) s B BE AL
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. Channel 1 31.0°

. Channel 2 24.5°

. Channel 3

. Channel 4

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

Trim

Figure 3.7.iv Single Point Change — Trim

I — EGA I TEE(F

The M.M. will store the trim values for this position.

PRI HORE DRAF 052 A EGATR 15 e -
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. Channel 1 31.0° -
. Channel 2 25.7°
. Channel 3

. Channel 4

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 M1 R

Once the adjustments have been made, go back to the Single Point Change home screen Figure 3.7.i

EXIT

and press

EXIT
FESE B )5, [ B S e TR R (BIR3.7.0) J‘fFTﬁT-?'iz’%ﬂo

Press to leave Single Point Change mode.
LN PR ORAR th 5 B R

The fuel flow commissioning must be entered (again) if the following changes are made in single
point change

R E ] “ R T DU ERAE, 2 mte AU AR RN B RTRE (GO

® HIGH or START position is changed.
B KA BB B B

® E.G.A.trim data has been added.
VR INE.G.A 5 Hidis

® Points have been added.
VS INAALE fr

Please go to section 3.5 Fuel Flow Commissioning.
V2 [ B 1 3.5 RN T IR
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3.8 Online Changes
g EER

Online Changes

Settings Restart MM

Commission

Reset

Parameters

Fuel-flow
Commission

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

2 LA

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
E%%ﬁ%ﬁﬁ%ﬁ?Flﬁ&!l@%ﬁH%AD%ﬁk%iﬁﬁﬁﬁkﬁ%i%&ﬁﬁ?ﬂ
8N FHR A

® Fuel flow commissioning (section 3.5)
BREHR E I (F973.5)

® Change non-safety critical options and parameters
G E R4S RN S8 E

® Reset burner history

AR AR ) sE

® Reset fuel flow data
HE PORRA R

® Reset fault logs
HEWFEILRHE

® Reset system log
HERGHE

® Reset boiler configuration
HEMPIE

® Reset run times



HEIEATI LR
® Restart M.M. if the burner is in standby

IR AL TR, EES P AR

m

Press on or to change the settings. For the Reset function, press the
data to be reset e.g. History and then press on Reset .

Press on while the burner is in standby to restart the M.M.

7 m ; G ; ;

#r A B AR SUE T/ 28 E . N THEEDG, LMK

Fuel 1 Burner
A MR, AR TR |, At i (i
INEE) 1%,

Restart MM
LIRBE AR 4% T - TRk H R i
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3.9 General Operation

—RRBAE
3.9.1 Calibrating the Actual Value

BB SE PR BUE

To calibrate the actual value, a new parameter has been added to allow the temperature/ pressure
sensor to be adjusted. Parameter 29 allows you to adjust the actual value between a range of 80.0%
and 120.0%.
TR RS PREUE, #REE nIE IS S 529K AT IR B/ D7 R B 28 134 . S 2029 1) SE bR B 1A 157
i 2 80%£1120% -

The load sensor can be calibrated via Commissioning Mode or through Online Changes.

AR 1R R R B 2 b B SO ] AR A A R S 85

Note: The percentage change may not be linear to the current temperature/ pressure, i.e 80% of
100°C may not show 80°C.
HERE: Ao SUE AR Y BR /R JJE R 1 ¢ &R, BI100/% 1)80% A — & i/~ 80f% .

For example, if the actual temperature was showing as 91degC on the M.M., but the true
temperature was 79degC, change the value in parameter 29 until the correct temperature
adjustment has been made. Figure 3.9.1.i shows the load sensor adjusted by 96.0% to display
79degC.

B, A AR B TR (1 S PRI R 91 B AR FL SR R 79, B AEH LAY S
oA E B 2 5 L BN IEMRIEUE . EIR3.9. 12 585 5 00969 IS BUR K 17 45N 2% 1340
AT RI79RE .

Online Changes

Options Parameters

Parameter 29

Load Sensor Adjustment

96.0% (79 °C)

Modify Parameter
Valuve: 960

Range: 800 - 1200. Default setting: 1000.

Minimum Maximum m

Figure 3.9.1.i Load Sensor Adjusted
BT 1 1o 2 /81 7%
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3.9.2 External Modulation

A BRI
For external modulation, option 45 must 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 0 — 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 through
option.
B FH AR, de TAS I BUE 202 105 F) I LI 9 IR 4 Zi A2 0. JX IS 1A 5 PID2S il 3% 5K P41
BRIFEZE 2401537, 38 A0 — 10VAI2 — 10V HIME 5 K& E - EI68 R & ~1 8 1 15 44 il [,
ETT69 VR E AP B2 I A 5 VO[] o 45 VR 2 8 FH A/ 428 1] 250 1ok ik WOR R AR B3R

Note: 4-20mA external modulation can be used via a 500 ohm resistor across terminals 37 and 38.

HE: RG] LhEd — Mg R4 m37, 3811500 W 4tk L BH R s F AR 4% 51l 14 - 20mAHLIR A -

3.9.3 Additional Functions

LRI
Options/ parameters 154, 155 and 156 have been added 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 predefined position.
1T/ 2 %0154, 1558115657 7% B £ 580, 81F182/1ThAE. Kun80f T “JHalf BiEs” , “&
[ MRAES AN A PR e SERAN Y o« K81 T “MRENES” 1 MR KIEFN” o &
82T “hniEsh S AT T AN o IR (AT BIVE 2 IR
WPt U A=

To install the End Limit Switches,

B IR A R IT R AT

1. Mount the servomotor onto the valve and ensure the potentiometer reads the correct position
on the M.M. for the “CLOSED” and “OPEN” valve positions.
bR Gl B ] 5 o i E VN e A R A il e e I R S 2 R S 2 =
(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.
DRI RS (ES.P.U.) e A TR Im T R W R R 1] b, Al ik ik Al gEZE4T
TR — M EEhrE

3. Undo the End Limit Switch holding screws.
fife I 2 S BRI 9% ) B [ 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.
AP R IR 22 IF HR AT 206, MRIEIF IR (S)MIFIE2 (S2) M5 e hr & .

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
M40 1R 1A 6 7 B R N iy R B 4% (E.S.P.U.) o 2 ILIEI7R3.9.3.i7 1) & g B o7 O 42
2.

Note: The use of these switches is determined by the application approval necessary. These are not

required to meet UL, FM or CE.

ER: TFRMAE AT LR RIEI R L. XTI RARFF UL, FMBE CEFRHE.
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w
ey

S1 S2 S2

N N
NC NO NO NC
10 20 30 4 50 60

Figure 3.9.3.i End Switch Wiring Schematic
AT A2

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 either or
both of the terminals 80, the start position interlock, and terminal 81 purge interlock.
2 Ui BRASE T A 22 e AE S I R T T RS 3 COR T IR T T A&, 15K R Autoflame) o HR 4 24
BRASZIT SR BT G O, 78 il I [ 4 22 38 A 2 R T T A SRR ) B O H e gk il — M2
BRAZIT RPN TR R (anEI3.9.3.i. 0175 ) , AT R i — R b2 e He e A Rl T
FKSTRIS2[1) ¥ B EARIEIIA NG, SRJGTF R SIS 2K 1 e N 248380 U B S MIZLufig1
CRATESD i — D EEE I

If option/ parameter 154 is set to 1, then the M.M. waits at RUN TO IGNITION until this interlock is
made on terminal 80. If option/ parameter 155 is set to 1 then M.M. waits at RUN TO PURGE until
this interlock is made on terminal 81.

W IR/ S 54BN L, IR AP RIS AT B AE “IaAT 3 K7 A B 3 20m80 1 1 5 Bh v &
RS R . WIRIET/ SH558 % N1, A HIRER S EAE B TRIRE” 4B 34581
WA IE B A

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, than 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).

R/ SH 154 BN 2, 4% 80 F i AE “Reml At S A~ GRIT 85 2 Al R kM
B AnAIET/ S8 154 BN 3, M4 80 BEHIAE “FARBUE siEfN 7. Wiiksil/ 245 155
Wk h 2, B % 81 M HAE “ARKIGLRFHE SHN 7. WL/ 24 156 #h 0, AL
82 ¥ p AR “HE i AR i RN G RIS 40 156 B 1, o 82 Rk FHAE “ IR
M5, FAE SR (WAL S5 128).
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4 REMOTE CONTROL

TR ]

4.1 Modbus Settings

Modbus ¥ &
There are a limited number of Modbus addresses available in the Mini Mk8 M.M., which can be
accessed directly without the need for a D.T.I.
MKk8 TR 5 il B He s 201 Modbus Hiulik . #:EE JCFR @ DAL AR B HIX 28 Modbus Hi
k.

When using Modbus direct, e.g. connecting to Building Management System from the M.M. without
a D.T.l,, then neither Autoflame Intelligent Boiler Sequencing nor the D.T.l. can be used.

M E B H Modbus B CELan 4 A ANl DT AR HOE R B T B R S0 ), Autoflame
BREE Y HE T A DTLESANRESE

The Mini Mk8 M.M. communicates using an RS485 data link from terminals 27 (-ve) and 28 (+ve).
Beldon 9501 data cable is recommended.

Mk8 2 45 il pfs P 4 4o 1~ 27 (-ve)Fll 28 (+ve) LK) RS485 4 RiFATiE . A ilfH A
Beldon 9501 %44k .

Up to 10 Mini Mk8 M.M.s can be linked to together and connected to a Building Management
System via terminals 27 and 28. Each Mini Mk8 M.M. will need to be set with an individual Modbus
device ID by setting option 104.

= ELIPES 10 A MK8 TR P B PO R, SRl e i1 27 1 28 SR FE HL R G
BB B IR 104 KB G M8 A HIBIELK Modbus B & PRI .

The maximum block of addresses the Mini Mk8 M.M. can read and write to is 127, as per Modbus
having a built-in limit of 255 byte packets.

Mk8 T 2 i R L B 152 5 1) d K bk B /& 127, Modbus P B AR PR & 255 N5 4,

If the Mini Mk8 M.M. 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 M.M. If the Modbus is “offline” then remote setpoint and firing set via
Modbus will be disabled. The only exception is the enable/ disable burner which changes the enable/
disable button on the M.M. home screen, as this change will last until the Modbus state is changed
again or the enable/ disable button is pressed again.

R Mk8 R i BB I 60 FPRUYLE] Modbus #54, Modbus K “ T4k, FI /AT LA Hifi
IR RARKE Modbus H “FEL”, 91 A2 dil A SRgE AT fi] 5 ) ) B HE 1 & . WI2R Modbus
GbF R KA, FPUREFI Modbus SRR I FLECE URKESE . 2 Modbus I 5 75T
DA #2300 b 4R R J5 8 /45 1B Be#s . 7E Modbus TR K J5 A Modbus Hihik % Hi )
Ja B/ BRI 28 B i 2 AR S T 3 0 IReds a8 Bl /4 LB EH 1 #AE .

If the M.M. is powered off or the comms is lost, the Modbus address values from the unit will not be
true.

AR SRR R R by P BB A b, AR R O AR R K Modbus 3l A -

Please see next page for Modbus addresses.

M TR FIH T Modbus #UliE51 3
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4.2 Modbus Addresses
Modbus it

There are 4 types of Modbus addresses:
— LA PUK Modbus Hiti:

Ox Read/Write digital outputs — off/on commands
Ox /5 HFHmbfES - RE/ITEGS

1x Read digital inputs — off/on signals/indications

Ix BHC BTG -

KT IEAE SRR

3x Read analogue inputs — variable data in

3x B BB SR - AT

4x Read/Write analogue outputs — variable adjustments

4x /5 BESH H-

A B B

0x
00001 Enable/Disable 0 = Burner is enabled
M.M. 0= /A Hkbeds
Ja F /5% A HI 8L 1 = Burner is disabled
B 1= KRHIBRREES
1x
10217 E.G.A. Optioned 0 = Trim not optioned
JEH E.G.A. 0= AJa HR A
1 = Trim optioned
1= B A #RE
10218 Actual up to Trim 0=E.G.A.nottrimming
Threshold 0=E.G.A. ARATIAT
L RELEREED 1= E.G.A. trimming
1=EG.A. HATITT
10219 E.G.A. Cooler 0 Cooler is ready
Ready = AL
E.GAAHIZS 2 1 = Cooler is not ready
1= A AL
10220 Ambient 0 = Temperature OK
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These are binary values and have a
0/1 value indicating an off/fon or
no/yes value.

X b IME, o/1 BUE AR
KH/FFEEE B2

These are multiple integer values and
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 2 R, HUETEE M 0
F| 65534 FEA N, Bl S
1 1 2 ) Modbus #{{E & 900, &

2515 90.0°.

*This changes the state of the enable/
disable button on the M.M. home
screen. The changes are kept if
Modbus goes “offline.”

*IX AN Hiy 1k AT B S A 3 BT R
FEWBER/RAZAERE . R
Modbus “ F£&”, A& BIH R

*Returns 0 when option 12 is set for
monitoring only.

* eI 12 FEE AN 1-
i, AHihEEE R 0

“fLEL

*Returns 0 is the E.G.A. is an error
state.

* E.GALL THEGRIRAS I, Atk 2
fH4 0,



10221

10222

10224

10233

10234

10242

30101

30102

30104

30105

Temperature OK
AR S

NO Optioned
J& F NO J3 3%

SO, Optioned
Ja i S0, BN 4%

E.G.A. OK to
Sample

E.G.ABL4E, #EHL
FE

M.M. Hand Mode
ST

M.M.
Hold
P25 AR K I IR
K

M.M.
Status

PR RIS PR A

Low Flame

Disabled

Firing Rate
SRS
Firing Status
BRPEIRA

Burner Rating

BA e as K%

Actual Value

KPR AU

0= HEEL

1 =Temperature not OK
1= REANEH

0 = NO cell not optioned
0= ANEH NO R 4%
1 = NO cell optioned

1= JHH NO &N %%
0 = SO, cell not optioned
0= ANJEH SO, &M %
1 = S0, cell optioned

1= Ja fl SO, i %%
0 = E.G.A. is not sampling
0 = E.G.AANEUFE
1=E.G.A. is sampling
1=EGAJUE

0 = Not in hand mode
0= JEFBhEE

1 =In hand mode

1= T

0 = Not in low flame hold
0= RIS KA IREF

1 =In low flame hold
1= iR ktafRs

0 = Burner not disabled
0= AR

1 = Burner is disabled

1= AkEas il

3x
%

0 = Non-modulating
0= Az

1 = Modulating

1= il

MW x 10

Metric: Temperature 0C,
Pressure Bar x 10, Low
Pressure Bar x 100
Imperial Temperature °F,
Pressure PSI, Low
Pressure PSI x 10
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*This shows the state of the enable/
disable button on the home screen.
Returns same value as address 00001
XA R s 32 0 bR R B R A
H/RRE - B EUE 514k 00001
(R EE AR A .

*0 is for non-modulating states like

single point change, fuel flow
metering and commissioning
* 0 R AEREHPIRAS, thinih T8

oG AR E T E AR

*Always shown as metric. It is
calculated from fuel flow metering.
*H A AL, BRI E T
P

*Pressure value 015 would be 1.5 Bar
if metric, or 15 PSl if imperial
*IEAHUE 015 &R ARIETS 1.5
Bar El# S| [k /) 15 PSI



30106

30107

30109

30110

30111

30113

30115

30116

30117

30118

30119

30120

30121

Required Value

Frits ZME

Selected Fuel (0/1)
Fride i kH0/1)

Channel 1 Position
AiE 147 B
Channel 2 Position
AE 2 L E
Channel 3 Position
AiE 3 AL E
M.M.
Number

P A P R A
E.G.A. Run O, Value
E.G.AJEIT, AAH

Error

1B

E.G.A. Run CO,
Value
E.G.AIZT, CO, %
i

E.G.A. Run CO
Value
E.G.A.IZ1T, CO #
i

E.G.A. Run
Temperature

E.G.AEAT, HE

E.G.A. Run
Efficiency
E.G.AIEAT, RHE
E.G.A. Run NO
Value
E.G.A.IZ1T, NO #
{1

E.G.A. Run SO,

IR FE °C, K/ Barx
10, {&J& Bar x 100, %
HELE °F, K17 PSI, A&
J£ PSIx 10

Metric: Temperature °C,
Pressure Bar x 10, Low
Pressure Bar x 100
Imperial Temperature °F,
Pressure PSlI, Low
Pressure PSI x 10
NN °C, JE 77 Bar x
10, {&JE Bar x 100 Hf
T °F, JEJ1PSI, KK
PSIx 10

0=Fuell

0= Akl 1

1 = Fuel 2

1= #KL2

Degrees x 10

A x10

Degrees x 10

A x10
Degrees x 10

FAIE x10

Error code

R

% x 10

% x 10

ppm x 10

Metric °C x 10
Al °Ccx 10
Imperial °F x 10
il °F x 10

% x 10

ppm x 10

ppm x 10

95

*457 value would be 45.7°
*457 FH55A T 45.7°

*See section 6.1.
*Z DL E 6.1.

*25 value would be 2.5%
*$fE 25 %5 2.5%



30122

30123

30124

30125

30126

30127

30128

30129

30130

30131

Value

E.G.AIZIT, SO, %
{1

E.G.A. Commission
0, Value

EGA K, 0, %
1B

E.G.A. Commission
CO, Value
EG.AHR, Co,%
1B

E.G.A. Commission
CO Value
EG.AHRK, co %
i

E.G.A. Commission
Temperature
EG.AR, HE

E.G.A. Commission
Efficiency

EG.A R, RE
E.G.A. Commission
NO Value
E.G.AIX, NO %
(Il

E.G.A. Commission
SO, Value
E.G.AIR, SO,%
1B

E.G.A. Error Code
E.G.A G5 1R

Minimum Remote
Setpoint
/N R 1 B A

Maximum Remote
Setpoint
B ONIZEFE W B

% x 10

% x 10

ppm x 10

Metric °C x 10
Nl °Cx 10
Imperial °F x 10
et °F x 10

% x 10

ppm x 10

ppm x 10

3x
Error code

GERAME

Metric: Temperature oC,
Pressure Bar x 10, Low
Pressure Bar x 100
Imperial Temperature °F,
Pressure PSI, Low
Pressure PSI x 10
IR FE °C, B/ Barx
10, ik Bar x 100,
HEE °F, K47 PSI, A
J£ PSIx 10

Metric: Temperature OC,
Pressure Bar x 10, Low
Pressure Bar x 100
Imperial Temperature °F,

96

*See Mk8 E.G.A. Set-Up and Trim
Guide manual

*Z I, Mk8 E.G.A. KB MBS
B



30132

30133

30134

30135

30136

30137

30138

30139

Current Flow 1000s
HE 77t 1000s

Current Flow

Millions

R 8

Fuel 1 Flow Total
1000s
BB 1 B R
1000s

Fuel 1 Flow Total
Millions

BREL 1 BE [
Vil

Fuel 1 Flow Total
Billions

WREL 1 BE
1.

Fuel 2 Flow Total
1000s

B 2 RRE
1000s

Fuel 2 Flow Total
Millions

WREL 2 BIRE A
Vil

Fuel 2 Flow Total

Pressure PSI, Low
Pressure PSI x 10
IR FE °C, K/ Barx
10, {%J& Bar x 100, %
HELE °F, K17 PSI, A&
J£ PSIx 10

Metric kW
Imperial
1000

A # kwo, B
MMBTU/hr x 1000

MMBTU/hr  x

Metric MW

Imperial MMBTU/hr

N H Mwo, BE
MMBTU/hr

Metric kW/hr

il kW/hr
Imperial MMBTU/hr
itk MMBTU/hr

Metric MW/hr
2l kwW/hr
Imperial MMBTU
Hetfi] MMBTU/hr

Metric GW/hr

il GW/hr

Imperial MMBTU / 1000
it MMBTU / 1000

Metric kW/hr

AT kW/hr
Imperial MMBTU/hr
L MMBTU/hr
Metric MW/hr

Al MW/hr
Imperial MMBTU
L MMBTU
Metric GW/hr

97

*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 {8 5% MMBTU/hr x 1000 %
R 2 BB A B R .t
1.5MW ) X N % fH /2 500 ;
15.1MMBTU/hr FI5%F R A2 100.
*Whole number of MW or MMBTU/hr.
E.g. 1.5MW gives 1 value and
15.1MMBTU/hr gives 15 value

* MW H{E 80# MMBTU/hr x 1000 %
E A EEHUE . Ee e 1.5MW X B2
J& 1, 15.1IMMBTU/hr %7 {2
15

*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 $({E 53 MMBTU x 1000 %{
fHAE BB R R . e
1.5MW/hr (1] X} B 20 {8 #2& 500 5
15.1MMBTU [¥XF 3 £ 2 100,
*Whole number of MW/hr or
MMBTU. E.g. 1.5MW/hr gives 1 value
and 15.1MMBTU gives 15 value

* MW/hr £ E 5% MMBTU 01 1%
A, Ebfm: 1.5MW/hr bR E{E 2
1, 15.1MMBTU X N EE A& 15
*Whole number of GW/hr or
MMMBTU E.g. 1.5MW/hr gives 0
value and 15.1MMBTU gives 0 value

* GW/hr B E#H MMMBTU £{E 11
HBHE. L 1.5MW/hr XM B
& 0, 15.1MMBTU %R HE A2 0



30143

30144

30145

30146

30804

30805

30830

30831

30832

30839

30840

30843

30844

Billions

BREL 2 B

1.

E.G.A. Run Ambient
Temperature
E.G.AJEIT, 5L
&

E.G.A. Run Delta
Temperature

E.G.A. i&1T, Delta
T %

E.G.A. Commission
Ambient
Temperature

E.G.A. T i 3 55 iR
JE

E.G.A. Commission
Delta Temperature
E.G.A.1# Delta iff:
JE
Channel
Output
ANIE 4 A2 TR S
HiE5
Channel
Input
AIIE 4 A2 T BRE
UNERS

Lockout

4 VSD

4 VSD

Fuel 1 Type
BRAE 1 2

Fuel 2 Type
WAL 2 K

Fuel 1 Hours Run
PREL 1 IS 4T /NS
A

Fuel 2 Hours Run
BREL 2 BB AT /N
#

Fuel 1 Start-Ups
BREL 1 5 3h

Fuel 2 Start-Ups
BREL 2 53

i GW/hr

Imperial MMBTU / 1000

B MMBTU / 1000
Metric °C x 10
Nl °Cx 10
Imperial °F x 10
Hidfl] °F x 10
Metric °C x 10
/Nl °C x 10
Imperial °F x 10
Hidfl] °F x 10
Metric °C x 10
/Nl °C x 10
Imperial °F x 10
il OF x 10

Metric °C x 10
Nl °Cx 10
Imperial °F x 10
et °F x 10
mA x 10

Vx10

mA x 10
Vx10

Error code

R

3x

0=Gas
0 =l
1=0il

1 =HRH
0=Gas
0 =l
1=0il

1 =HRH

98

*55 value is 5.5mA or 5.5V
*${H 55 Z5[F) T 5.5mA 5{# 5.5V

*This input reads correctly even if VSD
is not optioned.

*RIfE R B vsD, 475 IE s U4
UNERS)

*See section 6.2 Burner Lockouts

*Z ILEET 6.2 MRIERR B

*Qption/ parameter 150 value

* I/ 25 150 HIBUE

*Qption/ parameter 151 value

* 1T/ 24 151 HIEUE
*Number of completed hours
U N A

*Number of completed hours

e ANE



30849

40001

40121

40131

Actual Gas Pressure
SEFRARE S

Required Value

Ji it Bl

Remote Firing Rate
Value

Remote Firing Rate
Enable/Disable
WARRR R E,
Je /2% H

“wg x 10
mbar x 10
PSI x 100

4x
Metric: Temperature °C,
Pressure Bar x 10, Low
Pressure Bar x 100
Imperial Temperature °F,
Pressure PSI, Low
Pressure PSI x 10
NHNRE °C, JE 77 Barx
10, {&JE Bar x 100, &
W °F, 77 PSI, Ak
JE PSIx 10,
%

0 = Remote firing rate
disabled

0 = MM E K
1
1 = Remote firing enabled
1 = R e e I
Ji

99

*QOutput units depend on option/
parameter 131, and is not affected by
option 65 metric/ imperial setting.

A A I AL R Tk T/ 2 4 131
(A, B R AN 2% T 65 1A
il /S b B R

*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.

o R B AR 60 FD AR F
Modbus #5424, PP ZH% X
P s BUE, Fm Al AR A b
b E R BOE AL A .

*40131 must be set to 1 to change the
firing rate remotely
*ELRR S SRR AR, Mk 40131
BN 1



5 ERRORS AND LOCKOUTS

HiRmiE
5.1 M.M. Errors
BRI R
Error Message Description
Bix HRERE E2
Channel 1 Positioning Error Servomotor is outside of the commissioned range
1 AIE 1 7€ DL EE R AR ik iz 47 R Ta E .

e Check wiring on terminals 40 — 47

Ko B R T 40 — 47 MBELL .

e Check signal cable from the M.M. to the servomotor is screened at one end
o 2 AR I B 2 ] I B ik A5 5 FRL G A 15 48— i o A o

e Check potentiometer is zeroed correctly

R R A SRR R

e Go into Commissioning mode, check the servomotor position and ensure that closed is

at 0.0°

BEAN IR, KAk S B, RIS B 0.0°

Channel 2 Positioning Error
2 AIE 2 7E LA R
e Check wiring on terminals 40 — 47

R He i 1 40 — 47 42k

Servomotor is outside of the commissioned rang

il Al ik iz ATt R AVE o

e Check signal cable from the M.M. to the servomotor is screened at one end

R A A R 21 ] I B ik A 5 P T A — i B

e Check potentiometer is zeroed correctly

(R SR A SR IR

e Go into Commissioning mode, check the servomotor position and ensure that closed is

at 0.0°

BEANIAE, KAk i B, w RIS AR B 0.0°

Channel 3 Positioning Error
3 HIIE 3 SE AL IR
e Check wiring on terminals 40 — 47

K A 20 1 40 — 47 MRk

Servomotor is outside of the commissioned range

il B 3B 38 A7 Y kv

e Check signal cable from the M.M. to the servomotor is screened at one end

2 A2 Hh A R 81 ] Al 5 K PR A5 5 LR A 75— S B T o

e Check potentiometer is zeroed correctly

R ALz T BRI

e Go into Commissioning mode, check the servomotor position and ensure that closed is

at 0.0°

BN, ARSI E, #ORH AN B 0.0°

Channel 1 Gain Error
5 AIIE 1 38 55 F R

Servomotor position measurement hardware error

Al A Sy A Ao B 0 A R

e Check wiring and voltages on terminals 40 — 47 and if no fault found, contact Autoflame

100 I




Ko BRI T 40 — 47 B A R . TR R RS, 15 BX &R Autoflame.

Channel 2 Gain Error Servomotor position measurement hardware error
6 ATE 2 1 i A R AR ks o7 B N R R i
e Check wiring and voltages on terminals 40 — 47 and if no fault found, contact Autoflame
AR 1 40 — 47 BRI . IR R IR, 75BCR Autoflame.
Channel 3 Gain Error Servomotor position measurement hardware error
7 AIE 3 1 a4 iR AR ks o7 B N R R i
e Check wiring and voltages on terminals 40 — 47 and if no fault found, contact Autoflame
AR 1 40 — 47 BRI . IR R IR, 75HCR Autoflame.
No movement detected when servomotor
Channel 1 Movement Error requested to move
9 BE 112 8hEE R HEORF R G iEE s, il 2oz sh
e Check wiring and voltages on terminals 40 —47 and 70— 75
K A 250 T~ 40 — 47 A1 70— 75 ML AR .
e Check actual servomotors drive in correct direction
o A Ik S ik 2 30 77 0] A5 1E 1
e Check valve is not stuck
o 25 ) ]2 153 R 5
No movement detected when servomotor
Channel 2 Movement Error requested to move
10 I 2 B IR HEORFA IR G is s, il 2 iz sh
e Check wiring and voltages on terminals 40 — 47 and 70 — 75
B B2k 1 40 — 47 Al 70 - 75 I FIHLE
e Check actual servomotors drive in correct direction
o A Al By ik 32 B0 7 1) 2 15 1IE
e Check damper is not stuck
KA I /2 15 KGR
No movement detected when servomotor
Channel 3 Movement Error requested to move
11 I 3 B3R HEOR RSB, il 2 iz s)
e Check wiring and voltages on terminals 40 —47 and 70 — 75
K A 2 280 - 40 — 47 A1 70 — 75 HIRELR AL .
e Check actual servomotors drive in correct direction
o A Al ik 12 B0 7 1) 2 15 IR
e Check valve is not stuck
KA I /2 15 KGR
13 Analogue Power Supply Error  ADC measured 12V supply out of range

R FRAR R ADC Wl S HJE 12V fiE L, Y
Check wiring for shorts on terminals 41, 47 and 39
KB40 41, 47 1 39 R4 & 15 5 %
Remove all plugs apart from power to the unit, go to commissioning mode, and if error
continues, contact Autoflame
TR Z AT S, #EN AR, AR s:, R

Autoflame,
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14

Digital Power Supply Error ADC measured 3.3V supply out of range
B AT IR ADC Jll & FL K 3.3V b, 8 Y
Check wiring and voltages on all terminals and if no fault found, contact Autoflame
R A A 1 R B K . IR AR R I, EBCR Autoflame.
Remove all plugs apart from power to the unit, go to commissioning mode, and if error
continues, contact Autoflame
WAL Z M TS, BN, AR R s, R

Autoflame.

Error Message Description

Bix HRERE E2

15 EEPROM Error Fault communicating with the on board EEPROM
EEPROM %1% 5 EEPROM 3@ il

Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e 1 AR A L T . WA AR IR, 1B Autoflame.

16

ADC Error Internal fault
ADC f8i% P 0 A
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

K2 A e 2kt 7 R ZR AN H R o W SRR R IR, 15 BE &R Autoflames

17

Watchdog Timeout Internal fault
WA A R N P 0 i
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

K2 A e 2kt 7 2R AN H R o SRR R IR, 15 BE &R Autoflames

18

Processor Clock Error Internal fault
AL 25 I P R P S5 g i
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e m 1 AR R . IR AR R IR, 1EEAR Autoflame.

19

System Error Internal fault
RYEER P 0 i
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e 1 AR A R . IR AR R IR, 1EEAR Autoflame.

20

Flash Data Error Internal fault
Flash Data 4% P 3408 g
Re-install software SD card and contact Autoflame

HHT 2T SD R I HIEER Autoflame

21

Processor Temperature Error  Internal fault
Qb T 5 U R A St
Check wiring and voltages on all terminals and contact Autoflame
R B I e B (B A i [, HIK &R Autoflame
Check ambient temperature of unit does not exceed maximum recommend temperature

FS Y (A B LR 2 1 I e K LR

22

Burner Control Comms Error  Internal fault
PRI 2% 4 o 30 TRV 1% P S
Contact Autoflame
Ik & Autoflame
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23

Burner Control Reset Internal fault
PRI A A A 56 i
Contact Autoflame
I % Autoflame

24

Software Error Internal fault
B R A 56 i
Contact Autoflame
Ik & Autoflame

25

Zero-Crossing Detection Error Internal fault
FAL AT A 1R~ A 56 i
Check mains supply going to unit is within acceptable voltage range
oA TR % FL YR N FL S R 15 A T RS2 11 P R T L A
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e 1 AR A L T . WA AR IR, 1B Autoflame.

26

Mains Input Detection Error Mains input stuck on
T-LH NG 5 Rl 4 iR T2 A ik
Check wiring and voltages on terminals 89 — 90, and if no fault found, contact Autoflame

K B Fe 2 1 89— 90 MR AL . W AR LB FE, 15ELR Autoflame.

27

Load Sensor Error Load sensor is out of range
i B3 S L R o7 SRR L gt ANFE L Y

Check load sensor wiring and ensure that the return voltage/resistance is less than 1V/
1kQ

R A A N A R 2. B IR B B T /HEL /N T 1/ 1KkQ.

28

VSD Error Feedback incorrect
AR IR FE 1R ks EREETA7S

Check VSD feedback against commissioned VSD and ensure the feedback is stable

X B B A A SR AN 155 5, B ERIEHE S .

29

VSD No Commission No feedback detected during commissioning
Feedback TER R B KA B R 9 5

AR R BX B 70 1 A 15
Check VSD feedback during commissioning
FE S R R B AR X BN [ 15E 5
Check wiring on terminals 1 -3 and 10 - 12
ALl 1 1-3 A 10-12 LAgRELk

30

Missing Commissioning Data  Internal fault
R A St
Check there is commissioning data for all options servomotors/VSD

P2 T AT e A 4] A S s /AR S Xl 1) 1

31

FAR Execution Speed Internal fault
FAR AT I P 0 i
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e 1 AR . IR AR A IR, 15 Autoflame.

32

Software Error Internal fault.
BAFEE IR DA 50 g o
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e Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

KA A e ldm 1 AR A L . IR AR LIS, 1EHER Autoflame.

33 Software Error Internal fault.

BAFER P R i s

e Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

KA A e lim 1 AR A L . I RAR LIS, 1EHER Autoflame.

Software Error Internal fault.

34 BAFEE R PR i

e Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

Ko A e ldm 1 AR A L . IR AR LIS, 1EHER Autoflame.

Software Error Internal fault.

35 BAFER P R i s

e Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e 1 AR A L T . WA AR IR, 1B Autoflame.

Error Message Description
YR HRER R

VSD Sampling Error VSD feedback current/ voltage too high
36 AR IX B UL B R A TR SR A I At LI/ HL R I

e Check wiring on terminals 1 -3, and 10 -12

K A RE LRI T 1 -3 A1 10 — 12 [RREER

VSD Feedback Too Low VSD feedback value is too low during commissioning
37 AR R IK ) S it 18 FE A TS 18 b AR T BK 5 e 1 U A
e Check wiring on terminals 1 -3, and 10 -12
Kt e ekim 1 1 -3 110 - 12 AR
e Check VSD feedback while commissioning

FE I o B AR T B R B S

Air  Pressure Commission

Fault Internal fault
38 255K AR P i

e Check wiring on terminals 29, 30, 48 and 49
K A 2 2k v 1 29, 30, 48 Al 49 [k,
e Re-commission air pressure sensor.

HUB A 0 UR RN A

Gas Pressure VPS Gas pressure during VPS below option/ parameter

Commission Fault 133

BASUE ) ves CHRITIRER)  vPS CIRITTRSE:) 1A) A U K Tk 3/ 2 4
39 R b 133 (114

e Check option/ parameter 133 and check gas pressure
KA 1R T/ 240 133 A AR SUE S
e Re-commission gas pressure sensor

HUB A RS T I A

Gas Pressure Run Gas pressure commissioned value too low for main
Commission Fault curve/ golden start
40 WAL Jis AT s S WG AU D AR T E R e th 42/ 38 4 JA 3l
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Check option/ parameter 136
R BRI/ 24 136
Re-commission gas pressure sensor

FOBT IR R R T N E%

41

Air pressure commissioned value too low for main
Air  Pressure Commission curve/ golden start
Fault RG2S 7w AT E R el 42 /38 4 J3 3
R TR R FREER
Check option/ parameters 147 and 149
K 253k /25 147 1 149
Re-commission air pressure sensor

HUB A I UR RN A
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5.2 Burner Lockouts

By assie

Lockout Message Description
B BiEfRE E2
Proof of closure switch opened during ignition
CPI Input Wrong State sequence
1 CPI Fi N BT IRARAS FE KA, TR AR R TT ORI S
e Check wiring on terminal 55
R fe i1~ 55 A2k

e Check proof of closure switches

R R[] R AR IRT %

No Air Proving

2 P/ o oW 'L 3

e Check wiring on terminal 54
R B e 2 1 54 IRIHEZ

e Check air pressure switch
KRBT SESTTR

e Check air pressure sensor
R SR SRR A

e Check air pressures during running

fEBfT A=k

No air pressure during start/ firing

TEJR B/ RR S

Ignition Output Fault

3 s K K R

Voltage detected when output is off (and vice versa)
Lok s AR TR, R E RS (ST R
HAE S, Rl AR HE)

e Check wiring and voltage on terminal 63

R A e+ 63 LIHR AL

Motor Output Fault
4 ik i P

Voltage detected when output is off (and vice versa)
Lok s AR S, B RE (EE SITE
HAE S, AR HE)

e Check wiring and voltage on terminal 58

K A B 20 1 58 | [ Fl v [

Start Gas Output Fault
5 IR i

Voltage detected when output is off (and vice versa)
Lok s AR TR, R EI RS (B ST S
HAE S, AR HE)

e Check wiring and voltage on terminal 59

K A B 20 59 | B4 Fl H [

Main Gas 1 Output Fault
6 TR 1 Fa s

Voltage detected when output is off (and vice versa)
LR AR S, BB (ST R
HAE S, AR HE)

e Check wiring and voltage on terminal 60

R A kit 60 LB A HLE

Main Gas 2 Output Fault
FEREA 2 Fa b
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Voltage detected when output is off (and vice versa)

BRI ARSI, AR S (B TR




HAG S, RS %D
Check wiring and voltage on terminal 61

Rk 17 61 RIER AR

Voltage detected when output is off (and vice versa)

Vent Valve Output Fault LA TR, BRI EE (8 ST R

8 IR A L HAF T, RS H %D
e Check wiring and voltage on terminal 62
R B2 T 62 B FIHL R
Voltage detected when output is off (and vice versa)
Fail Safe Relay Fault BR M E T, R RE (B ST
9 A B Ak AR HAF T, RS H D
e Check wiring and voltage on terminal 57
R B2 1 57 BRI LR
e Check 5A fuse
A SA PRI 22
10 Simulated Flame Flame is present when it not should be
PO KIGHEASRLAELE IS AETE
e |[solate gas/ oil immediately
ST HRE BA S/ A
e (Call a certified Commissioning Engineer to investigate
TEFRUE TR AR R R I R A
e If during shutdown a post-purge maybe required for after burn
FERHLIN A 7 BE 75 2 5
11 VPS Air Proving Fail Leak detected during ‘air proving’ part of VPS
VPS (IR TR AR 7E VS CHRITIRRES) “2 3k ” I Al 23t s
ErENe
e Check 1* main valve
KA — L E ]
e (Call a certified Commissioning Engineer to investigate
T FFUE TR AR R TF A
12 VPS Gas Proving Fail Leak detected during ‘gas proving’ part of VPS
VPS (IR TS ) BAARR  7E vPS CHRITIRRE) “PRARLES” B Al 23t s
ErENe
e Isolate gas
B B A
e Check 2™ main valve and vent valve
A 2 E TR HE S
e Check pilot valve if using single valve pilot
A SRAG ] EA IR S, R A 1)
e (Call a certified Commissioning Engineer to investigate
T FRUE TR TR TR R R A
13 No Flame Signal No flame detected during ignition/ firing
T KGR T TE mUKBRIGEIAS I AN 1) K d

Visually check flame
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ENIPSE

Check the flame scanner

R ke LA

Call a certified Commissioning Engineer to investigate

i FFUE I TR T

14

Shutter Fault UV signal detected during shutter operation on
PRt self-check
PRIT B RIS Ao I 2 58 A4 A5 5
Check wiring on terminals 21 and 22
R a1 21 Al 22 Bk
Check UV scanner type and check option/ parameter 110 is set accordingly

For S Ak s 0 B TR 25 LR A e TT /5 80 110 2 E FH

15

NO CPI Reset Proof of closure switch not made after valves closed
NO CPI & WIS G, BRI R R AR

Check wiring on terminal 55

R B2 1 55 bk

Check proof of closure switches

R I 1T R PG BT 5%

Lockout Message Description
BixE BiERE ik
17 Gas Pressure Low Gas pressure low limit exceeded (gas sensor)
/S WABOR 1S ARSI AR RS
e Check gas pressure
RN WA
e Check option/ parameter 136
KA IE I/ 24 136
18 Gas Pressure High Gas pressure high limit exceeded (gas sensor)
WA AR AR ERR ORI S
e Check gas pressure
KAL)
e Check option/ parameter 137
KAk /24 137
19 RAM Test Failed Hardware fault
RAM 38 2K e P i P

Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e m 1 ERIRERAT i R . W ROR R, 15K R Autoflame.

20

PROM Test Failed Hardware fault
PROM 2K T A2 g o

Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A Hededim 1 LR ZA fE I o I ROR KRB, 75K R Autoflame.

21

FSR Test 1A Internal relay test failed
FSR i 1A P S 44k FL 23K 2 I
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A He i 1 L HHRZAT fE I o I ROR KRB, 75 HKR Autoflame.
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22

FSR Test 2A Internal relay test failed
FSR ¥l 2A PR 0 B 3K 2R I
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R oA e om 1 EROIRE AN i S . SRR R, 15K R Autoflame.

23

FSR Test 1B Internal relay test failed
FSR i 1B PR S 2k EEL 2 3
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R oA e m 1 ERIRE AN i S . A ROR R, 15K R Autoflame.

24

FSR Test 3B Internal relay test failed
FSR i 3B PR S 2k EEL 2 3
Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R oA e m 1 ERIRE AN i S . A ROR R, 15K R Autoflame.

26

Watchdog Fail 2B Internal check failed
I P 28 P o 2 K T

Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e m 1 ERIRER AT i R . W ROR R IR, 15K AR Autoflame.

28

Watchdog Fail 2D Internal check failed
P 2D P o 2 K T

Check wiring and voltages on all terminals, and if no fault found, contact Autoflame

R A e m 1 ERIRERAT i IR . W ROR R IR, 15K AR Autoflame.

29

Input Fault Power supply fault
i N\ i e CER Tl

Check mains voltage to the M.M.
R A P I B 2 i

Gas pressure too low compared to commissioned

Gas Pressure Low Limit value in VPS
32 WA TR SR 115 vPs BITRREUE A AR
e Check gas pressure sensor value
R AR ) RN 2 U
VPS Air Zeroing Fail
VPS (IR ) 2R 4  Fail when venting to atmosphere
33 e HEAU R A R
e Check vent valve
o U
39 Freeze Timeout M.M. kept in Phase Hold for more than 10minutes
Freeze It} PR BIE W B (RS R IR 10 4%

Keep M.M. in Phase Hold during commissioning for less than 10 minutes

FE U R PR AR B “Br B R RR” I KAZHIE 10 08P DA .

47

lon. Internal Failsafe Fault  Internal check failed for flame rod
R/ R aRE, R Ze 4t KM P BB A 21 2K %
B

Check wiring on terminal 64 and flame rod

Rrdasom 1 64 ERIEL, Ra KHakE.

48

lon. Positive Peak Failsafe Signal check failed for ionisation scanner
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Fault FL B X 15 TR A P
HL RS/ KGR, IE VM 224
5 E g

Check wiring on terminal 64 and ionisation scanner

R d i din 1 64 LR, KA B

49

lon. Negative Peak Failsafe Signal check failed for ionisation scanner
Fault HL B X 15 5 A i P
R RS /K e, TG M 22 42
e B R
Check wiring on terminal 64 and ionisation scanner

R d i din 1 64 LR, KA B,

50

lonisation High Ambient Flame detected when there shouldn’t be.
LB/ KJEHE, A BRI TE AN RLAEAE R Al 3 K A6
Check wiring on terminal 64

R E R Ln 1 64 b IIEL

51

lonisation No Flame No flame detected when there should be.
B/ K paRE, Tokdé TE NATAE KA BT R AS 21 K S

Check wiring on terminal 64

A L1 64 bk

Visually check flame

ERIPSE

Check IR scanner

[ OREEAR SR LT

Call a certified Commissioning Engineer to investigate

TEFAE A B AR IR &

Lockout Message Description
Pl BiERFER R
High IR Ambient Flame detected when there shouldn’t be

52 LA R IR TEAS NLAEAE K SRS A I 31 K I
e Visually check flame

ERIPSE
e Check IR scanner

[OREEAR R LT

Call a certified Commissioning Engineer to investigate

TG FRIE A TR T 2

53

IR Comms Lost Loss of comms with IR scanner

ZLAMNER IR R LLANE AR IE R E R
Check wiring on terminals 29, 30, 48 and 49
K AR 220 1 29, 30, 48 Al 49 |- (4%

62

UV Signal Too High Internal check failed for UV
RHNEAE TR AN N B R A R
Check wiring on terminals 21, 22, 50 and 51
R A 2 21, 22, 50 Al 51
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Purge Limit Switch Interlock not made on terminal 81

63 VEEIISIS Btk T 81 B R BIE
e Check option/ parameter 155
Ko Ak 1/ 2 $ 155
e Check wiring on terminal 81
AR 1 81 AL
Start Limit Switch Interlock not made on terminal 80
64 Ja FBRALIT 5% PeLkvi+ 80 bR B IR
e Check option/ parameter 154
KAk 15/ 2% 154
e Check wiring on terminal 80
R P dedin 1~ 80 b RHELL
65 FSR A Internal check failed
FSRA P S 2 2R I
e Check wiring and voltages on terminals, and if no fault found, contact Autoflame
fo B A 1 EIRAM R . AR R IR, TEECR Autoflame.
66 FSR B Internal check failed
FSRB P s 2 R IR
e Check wiring and voltages on terminals, and if no fault found, contact Autoflame
R B A1 IR AL R . SRR R I, 5K R Autoflame.
67 Gas Pressure  Sensor Signal lost from gas pressure sensor
Timeout VSR WAWA L N PN =R
YRS 0 TR L 4 P
e Check gas pressure sensor wiring on terminals 29, 30, 48 and 49
K A 2260 1 29, 30, 48 11 49 _FIRSE 1R N A I 2%
68 Wrong  Gas Pressure Wrong gas pressure sensor detected
Sensor Type N 21 1R PR U RN 2%
B R B AR 0 RN B
gyt
e Check options/ parameter 128 and 156
KAk i/ 24 128 1 156
69 Gas Pressure Sensor Fault  Internal pressure sensor fault
RS 3 IR L 25 5 PN g TR i 5
e Contact Autoflame
15k &R Autoflame
70 UV SP1 Commes Failure Internal UV scanner fault
AR SP1 B RIK PN AN AL 2
e Contact Autoflame
15k &R Autoflame
71 Air Pressure Sensor Signal lost from air pressure sensor

Timeout TRE RN ASHE S ER
R R 4
Check air pressure sensor wiring on terminals 29, 30, 48 and 49

K A 2250 1 29, 30, 48 Al 49 | ({255 A7 N 2 12 25
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72 Air Pressure Wrong Sensor Wrong air pressure sensor detected

Type S I B AN TR 0 2 AU 7 IR R 2%
B R I AU 70 A%
Byt
e Check option/ parameter 148
KA I/ 24 148
73 Air Pressure Bad Value Internal pressure sensor fault
TAREIIME P s 7 R I 4 i

e Contact Autoflame
15 B & Autoflame

74 Air Pressure Zero Air pressure value is more than 5mbar from sensor’s
Commissioned Value zero value
Wrong AR ST BUE AN 28 FE A % Smbar P

AT F A AE R
e Check air pressure sensor value during VPS

FE VPS CIRITIARLSS ) JlIaIAe & 25 S 7 N e AU

75 Air Pressure High Incorrect air pressure value
Commissioned Value AIEHHRIZSEJ1EUE
Wrong

TARES, mERAE R
e Check air pressure sensor value during VPS
FE VPS (IR IRES ) HYIA) e 25 2 < ) IR N 2 U
e Check wiring on terminals 29, 30, 48 and 49
WA LRI T 29, 30, 48 A1 49 k(1L

76 Air  Pressure Out of Incorrect air pressure value
Window BRI E

AR Ve A
e Check air pressure sensor value during VPS

TE VPS HAAIRGE 7 255 15 7 BN #8 BUE.

77 Wait For Air Switch Voltage has not been reset for 2minutes
Timeout P e 3 P 0 B R A L
CERPESITR
e Check air pressure sensor value during VPS
£ VPS a4 A 73 U 0 I L 2 U
e Check voltage has been resets on terminal 54 within 2minutes
R 54 FRE S SN BN EE .
e Check wiring and voltage on terminal 54

e B Lk 1 54 LB AL

Lockout Message Description
e BiEER LR
78 VPS Gas Input Too High Gas pressure too high during VPS
VPS HUAIEES  7E Vs MR SUR it
e |solate gas
B8 B IR
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e Check 1* main valve and vent valve
A — 0 IR DA R
e Check option/ parameter 134
KA/ 24 134
e (all a certified Commissioning Engineer to investigate

i RFUE I AR TR T

199 UV Error Internal check failed
KAHME R PR RS 7 2R I
e Check wiring and voltages and contact Autoflame

WAL R . BER Autoflame.

201 CPU PU Fail Internal check failed
CPU PU it PR SRS 7

e Check wiring and voltages and contact Autoflame

W E M R . B R Autoflame.

202 EEProm Fail Internal check failed
EEProm il & P ARG . i

e Check wiring and voltages and contact Autoflame

W E B M R . BE R Autoflame.

5.3 Troubleshooting and Further Information

R B AH— 2 E R
5.3.1 UV Shutter Faults

RIMRIRT

UV shutter fault—there are two LED’s on the back of the self-check UV. The red LED indicates
the presence of a flame; the yellow LED indicates shutter operation. The red LED will flicker
in the presence of UV light. Every 60 seconds the yellow LED will come on, indicating that
the shutter is closing. The red LED should then extinguish briefly. If this is not happening
check the wiring to self-check UV sensor:
BOMRIRT TR - ERE AN RN 25 1 5 ke A7 S ANLEDST o £L (ALEDXT #8735 K IEAF1E s
TELEDIT R/ R 1I84T o 24 KIAAEAERT 2T CALEDAT 45 N KR . BFEB@60AD T A LEDKT Kf s 52
FHARRIRTTR G, BEJR AL CLEDIT A8 R K . W RIZ I ANLEDST )iz 4T 5 _E R fiik AN
R, AR R A5 AN RN A LR

Green wire =Terminal 22
e = P22
Yellow wire = Terminal 21
WL = A2l

Blue wire =Terminal 50
WLk = 2&U650
Red wire =Terminal 51

4rek = 51

5.3.2 UV Problems
k- Y51
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If the red LED’s fail to illuminate but the burner operates, it is likely that the 2 wires are
crossed. This must be corrected. Once corrected a full flame signal strength will be
displayed/registered.

U RAE ARS8 AT I LL A LEDAT RSl J R W] R 2 MR BR R AR A8 i o R A 3 N SZ BV EE
IEIXAN M, [ R G RG BoR /Bl — N B KIAE 5 .

The Autoflame UV software utilises early spark termination within the internal flame
safeguard control. Therefore, detection of the ignition spark is allowed. During start-up the
ignition is de-energised and the pilot flame must be proven without the spark before the
main fuel valves are open (safety shut off). Due to the above statement it is not necessary to
have a sight tube on the UV for pick-up. This, in fact, will drastically reduce the flame
pick-up.

Autoflame 5 AN ATAE K e 2 Tt 7 A A 1 3 ke 28 k4%, BT PAAutoflame Jf:
ANBH L B A AR 5 R0 5K KA o AEB NP R B 5 KRR e SR AT, 1 HLAE ERHIR
[T IS B RE K GRS 0 T AE T RUKCKAEN HEAT (IRIT T2 001D o BRI LS JRE A, #R
e s N EBAN 1 2220 — IR R HUER AN AB 5 o ZARAEIRIE A N BRI WS 2 K
R RESRAT IR LA B

If insufficient UV is detected, it is advised to use a swivel mount assembly
(UVM60003/UVM60004) in order to obtain maximum pick-up. This will allow the
commissioning engineer to reliably sight the UV for optimum performance and trouble free
operation.

U RASBESRIN 21 78 /2 50 AR, FATTEEBUAE P e e S e 2 B (UVMI60003/UVM60004) K iz K
FREESRIFERANERAT 5, X AE T I R I 4 [ OWL 2 55 M A7 L FH A DR AR I8 110 o A e AR
JRANEAT o

Note: Under no circumstances is a non-Autoflame UV scanner permitted to be used. This is
in breach of all codes and approvals associated with the Autoflame combustion
management system. This may lead to serious equipment damage, critical injury or
death.

HEE: FiEHIEAutoflame P ESME IR . [ IEAutoflame RSN R IBMBRAFFE S

AutoflamefR P E B RGAHRI A TG Hbr#E . 8 FHIEAutoflame X S48 IR 2R W] RE =

FBCERREARAMEBEROASGENHGT.

If a non-Autoflame scanner is required then please contact Autoflame directly for technical
support. For more information on UV scanners, please refer to M.M. Flame Safeguard and
Operation.

R G EAE ] AR Autoflame AN 2R AL A, 1 BL#%E T K Autoflame IR SRR . 165 1)
PP HI R K 2 418 T T

5.3.3 Snubbers

Zpas
The Autoflame system has internal components which protects itself against voltage/current
spikes and electrical interference. In some installations this internal protection is not enough,
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especially when the main fuel valve Terminals 60 and 61 have been connected to older gas
valves and voltage/current spikes have occurred when the valves have been switched on or
off. This can cause internal damage to the M.M. Snubbers can be used on these old gas
valves to protect the M.M. from these spikes; they should be fitted across the power
terminals of the gas valves. Please contact Autoflame Sales for more information.

FEAutof lame F 4t P A W41 5 38k [A] LA/ FRLEAN HL TR A B0 2F o (RL7E SR L5 00 T iX
AN WFEEBAFIEAS R DL B OR G, R5 2 =4 ERRRHRI T 1 3im H 60M16 1 588 A I [ TAHE
FES IX LC IR [T T JE / 9C PR 72 A2 S 1 ()R (] L/ FRUIARE, IR 2 S BRI . 1422
Mt 22 B IX LA R AR 1] ] LRSI GRS ER (A FH o 2 v 2 IV 15 e 22 2
FEIXSCBRS IR T T H YR &t o 1B RAutof lame G HE Z (5 R .

5.3.4 Channel Positioning Error

ARIE RE AL 4R
The ‘Channel Positioning’” M.M. Error is caused by incorrect wiring and incorrect servomotor
position. In addition to checking the wiring, and zeroing the potentiometer, please also
check that the correct voltage is supplied to the servomotors, which should be +10% of the
required voltage, and the unit is earthed properly. This can cause hunting issues if not at the
required voltage or incorrect earthing.
BRI R AR R ik fr B 230 s il “ P e A7 FiiR. bR 7 2k B2
RAL TR 5 I A, A B A Ar] il 0k i At e e e CIE R At R rBUES F2 BT
it FELHS = 10%) R 75 I o AH R X £ R R T B R 3 2 A RO S AL B iR

5.3.5 Input Fault

A\
The ‘Input Fault’ M.M. Error relates to a fault with the power supply going to the M.M. The
M.M. verifies the power supply going to the unit; the mains inputs are sampled to check the
DC voltage. The diagram below illustrates the AC voltage that comes in through the power
supply with the detected signal (digital input).
2 R P N 5 R 2 1 A ) R A A 5 o 28 RS BRI RIS B0 7 VR R IS T2
H R AR A & B R AR . N BV RIS IR B AN A IS 5 (BN .
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Mains Input

Detected Sjgnal

The M.M. checks the ON state of the digital signal in the mains input; the ON state of the
digital input should be 50%. This means that the digital input should be in the ON state for a
half-wave of the AC signal. The OFF state is safe. If the M.M. sees the digital input being ON
for more than 75% across a sample period, then it will get stuck in an unsafe state. This will
cause an Input Fault lockout to occur.

EHEIUE R A B IE TR T RAGE T PR FEMBETRAGE TN 1Z G B RE
FHING TII50%, WA YEECT 5 NG 575 280 U IR R G FE N Rz A T iR
Ao WP BEET R FMNG TR LM Frlan BRI 45 R 5 s A it 75%
T NE AT FIRES, A ISl T A 22 R . 1X 2 3 B N\ U
JE o

If this lockout persists, the mains input should be checked. To troubleshoot this issue, please
check for any DC voltage in the mains voltage and contact your local power supplier.
WERFFELIIZBUE, Tl A T EEmA . #IEE EZRA T4 s ER B EIFH
IR G L 4 F]

5.3.6 Setting Conflicts
WE MR

Some of the option/parameter values may require another option/parameter to be set.
Please see the below table for these option/parameter settings conflicts.

RGP ) — kTS BE R E S — Sk S H EENE S . MR Tk
T/ 24 EAE BAE LR

Option Parameter Message Description
b} S F R iR
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118,135 (118) (135) NFPA Post Purge | If NFPA Post Purge is
must be at least 15 seconds. | Optioned (Option 135), Post
(118) (135)NFPAJEWKHMIEY | Purge Time (Option 118)
(B 575 KT 158D, must be at least 15 seconds.
R JE FANFPAJG T (it
T135) , JEWdARE (%
T118) Wi KT 1580,
116,150 (116) Fuel 1 2nd Safety time | If Fuel 1 is Gas (Option 150)
too high for Gas. the maximum allowed
BRI (116)/ERELLE RS | Second Safety Time (Option
M58 — il aid K. 116) is 10 seconds.
WER AR LA (AT
150) , FRVFIRKE Z%
eI IE] (ET116) Z10F5.
123,151 (123) Fuel 2 2nd Safety time | If Fuel 2 is Gas (Option 151)
too high for Gas. the maximum allowed
He TR (123) 1 BREL 2 2 RSN | Second Safety Time (Option
M5 — 22 A Al . 123) is 10 seconds.
WERA L2 AR (GERTI
151) , RVFNRKHE %
S IE] (1ET123) Z10F).
128,156 (128) (156) T82 is not set as | If Gas Pressure Limits/Valve
VPS input. Proving is Optioned and
(128) (156) T82A:# 1% E i | Configured as Digital Input
VPSHIA (Option 128), T82 must be
configured as the input for
Valve Proving (Gas pressure
switch).
WA A TSR IR/
IR E I HE T T
N GEI 128) , &Uig2
Wb T BN IR T 1A B 2
AN BRUE ST
30,31 (30) (31) Invalid remote Minimum DTIl/Modbus
setpoint configuration. setpoint cannot be greater
(30) (31) EHUEFE W /L | than Maximum DTI/
= Modbus setpoint.
IAKDTI/Modbus ¥ 5E M A
A& KT % =iDTI/Modbus %
JE R o
125,150 (125) (150) Gas pressure Cannot configure Gas

sensor cannot be optioned
when fuel type is oil (Fuel 1).

(125) (150) 4 BRKLZ BRI

Pressure Limits/Valve
Proving on Fuel 1 if Fuel 1 is
configured as oil.
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CBREFLD . ASEER HTAS
S TR N2 o

SIRL L v B A
ABESIHERI L B IR U
PR/ TR

126,151 (126) (151) Gas pressure Cannot configure Gas
sensor cannot be optioned Pressure Limits/Valve
when fuel type is oil (Fuel 2). | Proving on Fuel 2 if Fuel 2
(126) (151) 4BRELZBRM | is configured as oil.
CREL2)  AREE AR | ORI 2 48 B R
JE TN 25 o AR AR B SR T
PR/ 1R T I
16 89 (P89) (16) Stat Exerciser Stat Exerciser should not be
cannot be used with optioned if sequencing is
sequencing. enabled.
(P89) (16)#% il riAnae S | WiRE HHER, 2 AUt A
Frie Ry —A i A LA AL FH o
16 85 (P85) (16) Modulation Modulation Exerciser should
Exerciser cannot be used not be optioned if
with sequencing. sequencing is enabled.
TEhl AR SHF R | SRR A, A
H. R A FH o
16,45 (45) (16) External (45) (16) External
Modulation cannot be used | Modulation cannot be used
with sequencing. with sequencing.
(45) (16) AMEFEHIAGER | (45) (16) AMEBEEHIARER
e —Ee i e — e
81,82, (81,82,83,84) OTC Option 81 and 83 cannot be
83,84 Configuration Invalid. equal (Setpoints at high/low
(81,82,83,84) = 4w 5 Hil  | temperature). Option 82
IHC B R and 84 cannot be equal
(Minimum and maximum
outside temperature).
T8 FN83AN REAH 45 (1£
e/ BRI FE B (1) 18 5 £
e TH82FN84 AN BEAH S (HRAIK
i s EANRED o
1,81,83 (1) (81,83) OTC setpoints The highest setpoint that

too high for optioned load
sensor.

(1) (81,83)XFF )3 FH I 7 2K
SN2, 2 AR OE
JSSuRE

can be generated by the
OTC settings is beyond the
measurement range of the
currently optioned load
sensor.

2 A1 A P St e B8
AU T 2 BN
FR
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125,126,
129,135

(125,126) (129) (135) Post
VPS cannot be optioned
with NFPA Post Purge.
(125,126) (129) (135)/5VPS

VPS can only run before
burner start up when using
NFPA Post Purge.

M FINFPASS AR, VPS

VPS CIRITIRES) AgEAN
NFPAJE W —IH a3 H

HEEFEIRRE 48 IR 8 2wz

[

SN\
s

5.3.7 Forced Commission

[ ERENE )-8

The M.M. will be forced into Commission mode if there is an option/parameter conflict as in
5.3.6, in addition to the following reasons listed below:

£5.3.6 1 T 51 B EL R FAG I T AIAE N 2R P A (R 00 T P2 A DR 1k N s e P 1 i

Message Displayed To Check Explanation
BrER KA fRE
Fuel not commissioned. The fuel has not been commissioned.
BRBEA A BRRLE AR IR
Servo configuration Option 8 The optioned number of servos is different
does not match EIN8 than that stored in the commission data.
commissioning. B PR IR A R 5 R S R
fil B T TATE B A
W EE
VSD configuration does | Option 90, VSD configuration has changed since
not match Option 91, commissioning. May be change if if the VSD is
commissioning. Option 95 optioned or the input/output type (e.g. voltage
ARIRANACE AR A | 90, Vs current)
WA 191, FE B A IR B B B R AR R . A AT RE
11595 & TN AU AR AR (filtn: Uk
vs HEJD
Golden Start optioned Option 29 Golden start has been optioned on but not
but not commissioned. | %729 commissioned.
JERESEB, (HIEAR JFH PR RS, HE ARG R,
2
FGR optioned but not Option 48, FGR has been optioned on but not
commissioned. Option 49, commissioned.
JE A FEH, {HiE | Option 50 JRENHA R, ARG R,
RE A 167548,
167549,
IEI50
EGA fuel/air-rich trim Parameter 13, EGA trim quantity at commission has been
ranges changed. Parameter 19 changed since fuel was commissioned.
EGAE i/ & SEGATHT | %13, SESRIREE IR F EGATR T e (k28
0, [ A 2419
BC Option/Parameter Option 110 - Burner control options (Option 110 and higher)
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mismatch.
IR pe a1 I/ 240
NG

Option 160
PET110 - &I
160

must match in both Option and Parameter
settings.

PAP AR I (ET110- 1%£T5160) ik
T/ ZHUE 7 — 3

Invalid Option value.

TERGEIE

An Option value is outside the allowed range.
This may happen if the allowed range changes
on upgrade. View Options and fix any invalid

values.

TR R S ARV Bl XM OO0 T B2 RN
RGTHIOGE EUETE R A T o . A
I, BT T RUE

Invalid Parameter
value.

KM A

A Parameter value is outside the allowed
range. This may happen if the allowed range
changes on upgrade. View Parameters and fix
any invalid values.

SHUEREH RVEEHE. X P AT R N
RGTHIOE EME VG R A T . %
28, BT oA

Options have been
reset.

I

Options could not be loaded from non-volatile
storage and were reset to default values.

T IAFA A T RIETUE . 126 T B B FER
N

Parameters have been
reset.

U EE

Parameters could not be loaded from
non-volatile storage and were reset to default
values.

TR TS HE . S8E B 3R
IE

VPS sensor not
commissioned.

VPS  CHRITIARER) &
ax AR

Gas pressure sensor has been optioned on but
not commissioned. Perform a Gas Pressure
commission or full commission.

Je RGBS UL )RR 8 o PUTIRS
JE R 4

Commissioned gas Option 133 The gas pressure commissioned during valve

pressure during valve PETH133 proving is smaller than Option 133, meaning

proving too low. that zero pressure would be enough to pass

FE W [ TR S TR A the pressure test

JE 1R E AR FE IR T RS I BRSO B /N T 15133
EUE, XEIRAE O /)t ae a8 i8I H 7]
o

Commissioned running | Option 136 The commissioned gas pressure for one or

gas pressure too low. 1575136 more points falls below Option 136, and so a

PRI AT I R T
BUK(iS

drop in pressure would not fail the running gas
pressure test.

— AN EEABUEA RS S R AR T ik
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W36 AU, XA 5 ) Bt e g i
AT It

APS sensor not
commissioned.
WAV INE S
i

Air pressure sensor has been optioned on but
not commissioned. Perform an Air Pressure
commission or full commission.

JE ARG R RS . BT R
JE 1R ECE 2R

Commissioned air
pressure
too low.

P 2 AU A

Option 147,
Option 149
1#£17147,
%1149

Air pressure at at least one commissioned
point is below the error detection threshold in
Option 147 or Option 149.

o b A A O W WA WA K (39 vl
147803 1L T 149 [P AS S BRI AH -

IR Upload was
completed successfully,
check configuration
then restart.

R 56 AL AN AR,
R AL E JF HE

This message appears once after every
successful upload.

FERFIRLL AN AR R Bon A 2

Options and/or
Parameters reset to
default values. Check
configuration then
restart.
MEIRN/ B S R
FIBIMA . R AR E IF
HIF.

The Options or Parameters were reset using
Option 160.
T3 1604 14615/ 2> %y o B 2 ERIAME -

6 STANDARDS

e

The Mini Mk8 M.M. has been tested and approved to the following standards:
MK8F A Az i B Lk MR I HAFE T 5 brifE.

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

BS EN 12067-2:2004
BS EN 1643:2014
ISO 23552-1:2007
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Autoflame Engineering Ltd
Autoflame THEH FRA H]
Unit1-2 Concorde Business Centre
Airport Industrial Estate, Wireless Road
Biggin Hill, Kent TN16 3YN
United Kingdom
+44 (0) 845 872 2000
www.autoflame.com
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http://www.autoflame.com/

