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Important Notes

HEPRMH

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

NT ZEFBHEREHIBRECA RS, EHEEGA REGRHRME RBIEE SRR TR
PRHERA IR RATERBRAE RSB, FEE TR R | Autoflame FFAETEY T
1 A B YN SRR J3 4 OB TR R 38 o

Short Form - General Terms and Conditions

— Ak

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.
FT A R ST TR R B 3R TT L 2k A 30 2 7 Al T E SRR A w] I Rk 2830

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.
AN N G AR W, AT IR M i) R G A H R B . AR 1200k 18 Autoflame
RV IR AN N R W I E I 57 Ny S

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

LR RIWRI A2 N RO AR A FE R TAEMO LS . AT 1 gl Rl RGe 48 A
W 2R Gl B2 A 50 B HEL AT MR YE 7 REAR A TR S ) Autoflame RGERTBE .

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

Autoflame TRIE 55K X T A LT RGAFRF AT A J5 IR 1B

One year on all mechanical systems, components and sensors.

XA RS BT AL B SAT — & IR 12

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

TRAZ TS I GO I3 U Y B B4 e pg s sy T 1R BRI . Autoflame 7 iR 12
S AR T 7 i ) 32 5 ) REURT VL T . ARFEARIZ 253K, Autoflame N2 RIREEAE . 1R 22 EA
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1 Sensors

1 SENSORS &2

1.1 Gas Pressure Sensor S E f1f& 38

Gas Sensor Mk8 Mini Mk8
PREAE K MMMKS | MMMKS8
Eitlr s S = I GV AT HIE b
T31 Socket—>
Purple 61| 132 T30 i
Blue #i 4, T33 T48
Red 4.t T34 T49

Connect screen at only one end.
IR TE — I 1X 4

< Quick connection screened flying lead

(1.5m)tRIEE R B (2
Plug ffisk > .t.;.-l[l'll'lb
Circuit board HLFEHR ~——> I
<— Plug Pressure switching unit
ey TR 46
Sealing O-rings
H O A/H
W
—
| a8
' <— V4" Tapered male nipple
HEIE A~ #k

1/8” NSP Nylon plug with breather hole NSP Jg /& ZEif < L
IP 52

NEMA 5 .
: . L - D No 4% 5. 9004

Housing & Lid #h5¢f1 55 ARk Aluminium 43 rawing No [ 900

Power Consumption Th 2 W #E 0.1 Watts

Mounting %%%  In line as shown. Differential pressure hole away from any water source.

5 ER 8, 72 FLNCT B A K

Min. Pressure Max. Pressure Zero Range
E’E“ = =] =) N e
Part No. &= BNEH BKEH FiH

mbar “wg mbar “wg “wg PSI
MM80006 . 65 25 -2.5t01.25 -1.0t0 0.5 -0.04 t0 0.02
MM80008 52 25 0.75 340 135 5 -12.5t06.25 -5.0t02.5 -0.2t00.1
MM80011 115 50 1.8 750 300 11 -30to 15 -12.0t06.0 -0.44100.22
MM80012 207 83 3 1380 550 20 -55t027.5 -22.0t011.0 -0.8t00.4
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1 Sensors

Gas Pressure Sensor A5 4L K 2s

| (1.65")
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|
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|
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_-{ |
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9.50mm [
(0.38”) _"L :
T i T
17.9mm 18mm
- ™(0.717) (0.717)
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47.5mm }
(1.87") - 50mm
l (1.977)
I 1.5m core cable i
ﬁ#::__ !
| |
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1 Sensors

Mk8 MM Mk8 4% il {5 b
If the Valve Proving System (VPS) facility is to be used then specific options/parameters must be set.

AR R TS R Gt be MR B E IR AN S 4L

Option/Parameter | Mk8 MM Mk8

WIS H Pl

125 Fuel pressure sensor mode — fuel 1 XL 4% A - 10R) 1
126 Fuel pressure sensor mode — fuel 2 Ak} & 7145 B g i a0- 1Rk 2
127 Fuel pressure sensor mode — fuel 3 Ak} & 714% B gs i =0- 1Rk} 3
128 Fuel pressure sensor mode — fuel 4 Ak} K /145 B ge ik 20- Rk 4
129 VPS operation [ 1k% R A HIEAT

130 Gas valve configuration X< & fic &

132 Gas valve proving time R/ 1845 56 B ]

133 Maximum pressure change allowed during VPS & 1% % Ziia {7 R VF I i ks T ae
134 VPSvalve opening time [&]] T4 56 22 5 18 47 T [A]

136 Gas pressure switch — offset lower limit ¥ < & /7 <- M2 T FRAE
137 Gas pressure switch — offset upper limit ¥R /)7 -4 FRAE
Parameter 41 Gas pressure units B E /&

ZH 41

Mini Mk8 MM MKk8 f 784 7 ] {5 B
If the Valve Proving System (VPS) facility is to be used then specific options/parameters must be set.

WRAE R R TS R e, MR B AR E IR AN B4

Option/Parameter | Mini Mk8 MM Mk8

T/ Z K PR i A T

Fuel pressure sensor mode — fuel 1 AR} & /145 B2 20- k] 1
126 Fuel pressure sensor mode — fuel 2 Ak} & 7145 B g i1 20- 0k} 2
128 VPS sensor type [ THEI60 R Gufk ka2 A
129 VPS operation [ | T4 £ 4t IS AT
130 Gas valve configuration A< IR &
131 Gas pressure units BA< 5 % %
132 Gas valve proving time #A= 18K 56 1 7]
133 Maximum change allowed during proving time 536} 70 VF 1 8 ki
134 VPSvalve opening time & k56 2 St i1 FF i ]
136 Gas pressure switch — offset lower limit ¥R 5 J) 7 oe- b2 T FRAE
137 Gas pressure switch — offsetupper limit B8 - M FRAE
156 Terminal T82 function % iy T82 LjRE

IT IS THE RESPONSIBILITY OF THE COMMISSIONING ENGINEERS TO ENSURE THAT
THE RELEVANT VALVE PROVING SYSTEM STANDARDS ARE ADHERED TO.

PR AR AT DA DR <7 A SR 1R T A 3 R b
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1 Sensors

1.1.1 Mk8 MM Valve Proving SchematicsMk8 # il Lk 18 | 1R 37~ = B

VPS and High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves)
1] [ 36 5% G A1 s MG T PR AL Autoflame RS 08 (3 I®TTD
Option/ parameter 125 (126, 127, or 128 if fuel 2, 3or4) to 1

EIIZH 125 (126, 127 8¢ 128, WKL 2,380 4) & 1,

Option/ parameter 130 to 1 or 2

ETUZ40 130 £ 1 8L 2.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves)
MK FR{E 18 A Autoflame RS /)£y (3D

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3 or 4) to 2

I/ Z%0 125 (126, 127 5 128, Mkl 2,38 4) %= 2,
Option/ parameter 130 to 1 or 2

HETZ%130 £ 18 2,

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE = TUR T W TR RGE TS e B3R

Mk8 MM
60 61 62 31 32 33 34

() Q Q Q Q Q Q

MAIN GAS VALVE 1
MAIN GAS VALVE 2
VENT VALVE

GAS SENSOR

+
+

GAS GAS
FLOW FLOW

Draweng No, 7947-A
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1 Sensors

VPS and High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves)
P [ TASL 56 22 G FN e M R PR B A Autoflame AU i A2 (2 1®)17]) -
Option/ parameter 125 (126, 127, or 128 if fuel 2, 3or4) to 1

YT/ Z%0 125 (126, 127 5 128, Mkl 2,386 4) %= 1.

Option/ parameter 130 to O

HET/Z%0 130 % 0.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves)
MK FR{E 18 A Autoflame RS /s (2 1®1D)

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3 or 4) to 2
I/ %1 125 (126, 127 5 128, Mkl 2,386 4) %= 2,
Option/ parameter 130 to O

IS4 130 % 0.

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE = TUR T W TR RGE TS e B3R

Mk8 MM
60 61 31 32 33 34

o o o Q 0] [¢]

MAIN GAS VALVE 1
MAIN GAS VALVE 2

GAS SENSOR

+
+

GAS GAS
FLOW FLOW

Dravwang No. 79478
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1 Sensors

VPS and High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves, single valve pilot)
IR 1H6 56 R ge M s MR R BRAE 1 ] Autoflame R SE A2 1Es (3 1®1T, HRIRIEHD .
Option/ parameter 125 (126, 127, or 128 if fuel 2, 3or4) to 1

I/ Z%0 125 (126, 127 5 128, Mkl 2, 38 4) %= 1.

Option/ parameter 130 to4 or 5

ET/ZH 130 £ 4 8¢ 5,

High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves, single valve pilot)
A MEEBRAEfE A Autoflame #RSUE JifE &S (3T, HmEESD

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3 or 4) to 2

I/ %1 125 (126, 127 5 128, Mkl 2,386 4) %= 2.

Option/ parameter 130 to4 or 5

IS4 130 & 4 85 5,

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE TR T W TR RGE TS e B3R

Mk8 MM
60 61 62 59 31 32 33 34
o o o o [e] o o Q
i S w 3
wr S ] > >
&g 3 <
I z o
= = > =
; z 3 PILOT GAS
& FLOW
8
]
[
; I [; N
GAS GAS
FLOW FLOW

Dravwang No. 7947-C
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1 Sensors

VPS and High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves, single valve pilot)
W] | TR 56 2R G A e MR BB A3 B Autoflame JRASE A& s (2 1®T], BAi®esd])

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3or4) to 1
TS % 125 (126, 127 5 128, el 2, 38 4) = 1.

Option/ parameter 130 to 3
ETZ4 130 & 3.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves, single valve pilot)
MR RE A Autoflame B ST AL BT (2 1)1, HLRESD

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3 or 4) to 2
RI/Z% 125 (126, 127 B8 128, el 2, 38k 4) %= 2.

Option/ parameter 130 to 3
ETZ4 130 & 3.

Note: Please refer to page 3 for full list of VPS options/parameters.

& WSHEH =IO W TR R GRS Ee B IR .

Mk8 MM
60 61 59 31 32 33 34
Q Q ] Q Q Q Q
{ . 3
k2 5
by = =
8 PILOT GAS
& FLOW
|
GAS GAS
FLOW FLOW
Draweng No. 7947D
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1 Sensors

External VPS 4 i K56 240

Option/ parameter 125 (126, 127, or 128 if fuel 2, 3 or4) to 3
WIS H 125 (126, 127 5k 128, WKl 2,380 4) % 3,

Mk8 MM
55 57 60
Q Q Q

61

GAS VALVES CPl/ POC
CALL FOR HEAT
MAIN GAS VALVE 1

External VPS Unit

7

MAIN GAS VALVE 2

L

GAS
FLOW

GAS
FLOW

Dravwang No. 7947E
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1 Sensors

1.1.2 Mini Mk8 MM Valve Proving Schematics
Mk8 TR PR R 1T A B 7 P

VPS and High/low Pressure limits using Autoflame Gas Pressure Sensor (3 valves)
W [ 56 2 g Al s M BRAE A F Autoflame BASUE F42 %3 (31T
Option/ parameter 125 (126 if fuel 2) to 1

RIZH 125 (126, WiRBE 2) £ 1.

Option/ parameter 128 to 1

T4 128 & 1.

Option/ parameter 130 to 1 or 2

/24130 £ 1 8¢ 2.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves)
MR R E A H Autoflame BA S & /133 (31T &

Option/ parameter 125 (126 if fuel 2) to 2

RIZH 125 (126, WRBE 2) £ 2,

Option/ parameter 128 to 1

ETUSH 128 & 1.

Option/ parameter 130 to 1 or 2

W2 % 130 £ 1 8 2,

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE = TUR T TR RGE TS e B3R

Mini Mk8 M.M.
60 61 62 29 30 48 49
) ) ) O o o o

MAIN GAS VALVE 1
MAIN GAS VALVE 2
VENT VALVE

FLOW ; i

GAS SENSOR

FLOW
[
; [ [\] N
GAS GAS

Drawing No. 7240-A
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1 Sensors

VPS and High/low Pressure limits using Autoflame Gas Pressure Sensor (2 valves)
R 1A 56 22 e F = M B BRAE A Autoflame R SUE Fi AR EES (2 1)T])
Option/ parameter 125 (126 if fuel 2) to 1

RIZH 125 (126, WiRBE 2) £ 1,

Option/ parameter 128 to 1

T4 128 & 1.

Option/ parameter 130 to 0

ET/Z%0 130 £ 0.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves)
MR RE A A Autoflame BA S & 1AL EEs (2 1)7D) &

Option/ parameter 125 (126 if fuel 2) to 2

RI/ZH 125 (126, WiBE 2) £ 2,

Option/ parameter 128 to 1

ETUSH 128 & 1.

Option/ parameter 130 to 0

1ET/Z41 130 £ 0.

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE TR T W TR RGE TS e B3

Mini Mk8 M.M.
60 61 29 30 48 49

Q Q Q Q Q Q

MAIN GAS VALVE 1
MAIN GAS VALVE 2

GAS SENSOR

—_|

FLOg FLOg

GAS GAS

Drawang No, 79408
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1 Sensors

VPS and High/low Pressure limits using Autoflame Gas Pressure Sensor (3 valves, single valve pilot)
11K 56: 2R G0 AN e MG FR A 18 A Autoflame BRSUE AL R8s (31T, BARREH]D
Option/ parameter 125 (126 if fuel 2) to 1

RIZH 125 (126, WiRBE 2) £ 1.

Option/ parameter 128 to 1

IS4 128 £ 1.

Option/ parameter 130 to4 or 5

ET/Z4 130 & 4 5 5.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (3 valves, single valve pilot)
MK FRE 18 FH Autoflame A SUE /&4y (3T, HEIEHD .

Option/ parameter 125 (126 if fuel 2) to 2

RIZH 125 (126, WiBE 2) £ 2,

Option/ parameter 128 to 1

ETUSH 128 & 1.

Option/ parameter 130 to4 or 5

T/ Z% 130 & 4 5L 5.

Note: Please refer to page 3 for full list of VPS options/parameters.
H: WSEE = TUR T TR RGE TS e B3R

Mini Mk8 M.M.
60 61 62 59 29 30 48 49
Q Q Q Q Q Q Q Q
%': %
Sk s v g
3E s S g
1 z z S
z|= = > =
; i 8 PILOT GAS
A FLOW
—
"] ]
|_
GAS GAS

Drawing No. 7940-C
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1 Sensors

VPS and High/low Pressure limits using Autoflame Gas Pressure Sensor (2 valves, single valve pilot)
W [ 56 2 g Al i M B BRAE A Autoflame BASUE J4R %8s (2 /1], s .
Option/ parameter 125 (126 if fuel 2) to 1

RIZH 125 (126, WiRBE 2) £ 1,

Option/ parameter 128 to 1

T4 128 & 1.

Option/ parameter 130 to 3

1ET/Z41 130 & 3.

High/low Pressure Limits using Autoflame Gas Pressure Sensor (2 valves, single valve pilot)
MK FR{E 18 FH Autoflame R SUE /&4y (2 @11, HEIESD .

Option/ parameter 125 (126 if fuel 2) to 2

RI/ZH 125 (126, WiBE 2) £ 2,

Option/ parameter 128 to 1

ETUSH 128 & 1.

Option/ parameter 130 to 3

ET/Z41 130 & 3.

Note: Please refer to page 3 for full list of VPS options/parameters.
e HESER =TT TR RGUETU S H e 5 5& .

Mini Mk8 M.M.
60 61 59 29 30 48 49
Q Q Q Q Q Q Q
A g
5 8 <
I g
= = =
7
3 PILOT GAS
& FLOW
2
&
]
FLQW [; FLOW
GAS GAS

Draweng No. 7240-D
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1 Sensors

VPS using a Low Pressure Switch

I T 5 R Gl (R T 5% o

Option/ parameter 125 (126 if fuel 2) to 1
EIZH 125 (126, Wikl 2) & 1,
Option/ parameter 128 to 0

LIZ4 128 £ 0.

Option/ parameter 156 to 1

LIZH 156 £ 1.

Mini Mk8 M.M.
60 57 82 61
0 0 0 o

MAIN GAS VALVE 1
CALL FOR HEAT

LOW PRESSURE SWITCH
MAIN GAS VALVE 2

+
GAS
FLOW
Drawing No. 7940-F
12.04.2016 MM Application Possibilities
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External VPS 4 i K56 240

1 Sensors

Option/ parameter 125 (126 if fuel 2) to 3
HEIUZ 4L 125 (126, W2k 2) % 3.

55

Q

Mini Mk8 M.M.
57 60 61

Q o) Q

GAS VALVES CPI/ POC

]

i

CALL FOR HEAT
MAIN GAS VALVE 1
MAIN GAS VALVE 2

External VPS Unit

L |

GAS
FLOW

Dravang No. 7940E

Page 14 MM Application Possibilities
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1 Sensors

1.1.3 Calculating Proving Time and Pressure Change &0 5 i 18] R0 & ) 22

The following formulae may be used for calculating the proving time and pressure change allowed.
PATF 23 AT AR o SAGr 6 i [) A1 A8 V7 B9 1 0 203

They are based on DVGW requirements of a leakage rate of 0.1% of the maximum volume flow.
R AE FE RS K Tk P ok T S KA B 0. 1% I R 2R 15

Valve Proving Time:
IR I AR T v 1 -
i Ip x Pv
Vpt =4x ((Mtp - 1000) + 1)

Vpt - Valve proving time in seconds.
[ TR B B TA] (R

Ip - Inlet pressure in millibars.
BEHES (ZE)
Pv - Pipe volume in litres (volume = 111 X length, total volume of any interconnecting pipe

between valve seals)
EEAER OB (EB=nr x KB, WSS EERETER SR .
Mtp - Maximum gas throughput in litres per hour.
KRR E (TR

Pressure change: J&E /788
Pressure change = 0.25 x Nominal inlet pressure (mBar)
H7)2074%=0.25 x HUE#EF /) (mBar)

Example 7§
Valve proving time: [& [ T4 i) A

Inlet pressure = 50mBar
Pipe volume = blitres
Max gas flow = 100,000litres per hour

O /=50 20
EEARF=5 T+
B KBRS A E=100,000 FH//Nf

Vpt = 4 ( 20 x5 )+1
Pt=%*%11700,000 = 1000

Vpt = 14secs

Setoption 132 =15 seconds.
WHE T 132=15 ).

Set parameter 132 =15 seconds.
WHE S 132=15 .

Note: option 132 is set in increments of 5 seconds, values must be rounded up.
M EHTL32 AHNIS B W TLTTR BB

Pressure change: /& /7 24z :
12.04.2016 MM Application Possibilities Page 15



1 Sensors

Inlet pressure = 50mBar

Bk 77=50 212
Pressure change = 0.25 x 50mBar
JE2%=0.25 X50 = 2

Set Option/Parameter 133 = 12.5 mBar
WEIEDIZ4 133=12.5 &1

Note: ¥:

This is a metric formula, therefore imperial units must converted before applying this calculation.

IS P A B, T S0 U e S B
To convert PSIto mBar multiply your PSlvalue by 68.94.

¥ PSI #H# o mBar, H 68.94.3fLL PSI A .

To convert Cubic feet to litres multiply your Cubic feet value by 28.31

WS TT e R T, 28.31 Fe LASL 7 98 RUE.

To convert Cubic feet per hour to litres multiply your Cubic feet per hour value by 28.31
WAL T B RN R 3 T, 28.31 3fe LLSZT7 9 R/

Page 16 MM Application Possibilities 12.04.2016



1 Sensors

GAS VALVE PROVING/ OIL HIGH — LOW PRESSURE LIMIT
1: MAXIMUM PRESSURE CHANGE (SEE OPTION 133) ALLOWED DURING PROVING TIME
SEE OPTION 132
2: ZERO PRESSURE (ATMOSPHERE}
COMMISSIONED VALUE MEMORISED
3: DURING COMMISSIONING HIGH, LOW AND UP TO 15 INTER FMM"HE: @“ﬁn&’ﬂﬂ" i ﬁ%ﬂ o
VALUES ARE STORED THROUGHOUT THE BURNER FIRING
RANGE FOR ONLINE PRESSURE. [
B
® |
L A
14
@
9 LWIRRE @.._UP_P_ER LIMIT OFFSET, OPTION 137
* .
o s,
. BURNER MODULATING-HIGH FIRE
(4] e
LOWER LIMIT OFFSET, OPTION 136
LOCKED—UP!
PRESSURE 0]
R0 b A @ f | TERMINAL 60
STANDBY VENT TEST NO  |INLET VALVE | TEST NO HOLD FOR BURNER RUN
VALVE C OPENS| CHANGE IN A OPENS. CHANGE IN BURNER
3 SECONDS PRESSURE, | 3 SECONDS | PRESSURE. | STARTUP TERMINAL 60 & 61
SEE OPTION DURATION SEE | SEE OPTION |DURAMON SEE| SEQUENCE LINE VOLTAGE
134 OPTION 132 134 OPTION 132
TERMINAL 62 TERMINAL 62
BURNER VENT INLET BOTH INLET A BURNER OFF
REQUIRED VALVE C VALVE A AND MAIN B GAS VALVES
TO START CLOSED CLOSES VALVES OPEN SHUT
4; STATIC LINE PRESSURE COMMISSIONED VALUE MEMORISED.
TERMINAL 62
4
B A B/C
- - -> -
3 VALVE PROVING 2 VALVE PROVING
A - T60, B — TB1, C — TE2 A — T80, B/C - T61

Figure 1.1.3.i Gas Valve Proving Diagram
AI1.1.3.0 BRI 5 A

Figure 1.1.3.i shows the sequence for the Autoflame gas valve proving and high/low pressure limits
using an Autoflame gas sensor.

K 1.1.3.i B/~ T Autoflame BRI 56 DL K =M E 77 FRAEAE F Autoflame BRS AL 2SI

12.04.2016 MM Application Possibilities Page 17



1 Sensors

1.2 Oil Pressure Sensor B E /145 528

Oil Sensor Mk8 MMMk8
BRI A% AR Byl R
Green (2)4¢ {4,

Blue (3) i 1 T48

Red (12T f& T49

<— 19mm (%4”) across flats

< Ya" NPT

Drawing No. E4%'5: 9002

IP 65

NEMA 4

Torque setting Max 25Nm

HFAE K 25Nm

O-Ring material Viton

O HUpE K} AR

Storage Temperature -25 t0 85degC (-13 to 185degF)

et il -25 % 85 HINE (-13 & 185 £ IKE)
Operating Temperature -25 t0 85degC (-13 to 185degF)
BATIRE -25 % 85 HILE (-13 & 185 £ IKE)
Media Temperature -25t0125degC (-13 to 257degF)

B IR E -25 % 125 #INE (-13 % 257 HRIKE)
Operating Range 0 to 40 Bar (0 to 600 PSI)

BATE 0 % 40 Bar (0 % 600 PSI)

Over Pressure Rating 80 Bar (1160 PSI)

o EAE 80 Bar (1160 PSI)

Burst Pressure Rating 290 Bar (4350 PSI)

PREE JBUE (H 290 Bar (4350 PSI)

Maximum 2.5mm flat blade screw driver for electrical connection.
AR B K 2.5mm T 222 7],

Plug fits correctly in one position only, do not force.

R RS M E, Y2 ).

Do not use case to tighten pressure connection.

T2 A 5edT B R T IE AT

Page 18 MM Application Possibilities
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Qil Pressure Sensor

1 Sensors

YOS s ) 4% K A

68.5mm
- (2.70”) ™
A / | | S————
14 - :“_“:‘“_> <} (111} .
J; \ ) UL
55.4mm |
(2.18") .
[
PMAT+G
Y

Note: Flying lead supplied length 1.5m (PMA 1m).
E: IR AN 1.5m (PMA 1m).

Mk8 MM MK8 #5 il #i

If the oil pressure sensor is being used, the following options/parameters need to be set.

A RAE IR I ) ek, I B DL MR TS AL

Option/Parameter

EIISH

Mk8 MM Mk8
12 il L B

1/4” NPT

125 Fuel pressure sensor mode — fuel 1 BRBHE /)45 2SR 0-BRR] 1

126 Fuel pressure sensor mode — fuel 2 Ak} & 7145 B g i1 :0- IRk} 2

127 Fuel pressure sensor mode — fuel 3 Ak} & 774% B g i x0- 1Rk} 3

128 Fuel pressure sensor mode — fuel 4 Ak} & /) 4% B ge i - Rkl 4

139 Oil pressure switch — offset lower limit ki & ) FF -2 T FR1E

140 Oil pressure switch — offset upper limit ¥R & 1) Je- 4z L FRAE

Parameter 42 Oil pressure units A7 & /1% %

S8 42

12.04.2016 MM Application Possibilities Page 19




Air Sensor
BEAEIRER

Mk8
MMMk8

FEHIRLER

Mini Mk8
MMMk8
R4 A B

1 Sensors

1.3 Air Pressure Sensor &5 & /{2

T31 T29 Socket—>
Purple (5|  T32 T30 i
Blue W (%, T33 T48
Red ZI {1, T34 T49

Connect screen at only one end.
XA — T T E

Quick connection screened flying lead (1.5m)

PRI 7 il Kk

Plug 43
Plu
Tl Sk Circuit board i
Pressure switching unit [+
Sealing O-rings
i 4 O HE
) e
—
< V4" Tapered male nipple
HEIE Ak
1/8” NSP Nylon plug with breather hole NSP JE J¢ %1
Drawing No. K455 9005

P 52
NEMA 5
Housing & Lid Aluminium
HhFE A HIAR e
Power Consumption 0.1 Watts
DI AE 0.1 Watts
Mqunting In line as shown. Differential pressure hole away from any water source.
A HER—2, 2 AL 3 A K5

Min. Pressure Max. Pressure

Zero Range

Part No.

BB SONIV] FfH
M5 mbar | ‘“wg mbar “wg PSI mbar “wg
MM80005 . 0 65 25 1 2.5101.25 11005
MM80013 -1 . 0 130 50 2 51025 2t01
Page 20 MM Application Possibilities 12.04.2016



Air Pressure Sensor 555k ) {E s

1 Sensors

9.50mm
(0.38”) _'-L
|\ 1
17.9mm
(0.717)
26.5mm
(1.04”)
47.5mm
(1.87”)
I 1.5m core cable
72.9mm |
(2.877) i
:
59mm !
232) Wi |
[
9.5mm
(0-3Tu @ E) /
v
38mm
(1.50”)

12.04.2016

MM Application Possibilities

@42mm
(1.65")
18mm
(0.717)
[
- 50mm
1 (1.977)
|
|
|
|
|
|
|
|
|
|
!
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1 Sensors

Mk8 MM MK8 4z il 155

If the air pressure sensor is being used, the following options/parameters need to be set.
USRS SR AR R, A 25 B DL R I I B4

Option/Parameter

ETUSH

Mk8 MM Mk8
12 il LB

141 Air proving pressure threshold for purge W3R 25 S k6 56 15 0 B
147 Air pressure error window %55k /75 & 1

148 Air pressure sensor type %55k J) & K2R 5 Y

149 Air proving pressure threshold 2= f6 5 [k /1 BRI

;agzmeter 43 Air pressure sensor units %55k J11E 28 % %

8 43

Mini Mk8 MM Mk8

[ 7 ke

If the air pressure sensor is being used, the following options/parameters need to be set.

AR AE 2RSS, WA A7 B DL R I 24

Option/Parameter

TS H

Mini Mk8 MM Mk8
R A B

Air proving pressure threshold for purge W4T 25 S 6 56 77 RIME
146 Air pressure sensor units 7= 1AL B &
147 Air pressure error 755 /1R
148 Air pressure sensor type Z5 5k AL K EE A
149 Air proving pressure threshold === k656 % 77 RI{E
Page 22 MM Application Possibilities 12.04.2016



1 Sensors

1.3.1 Air Pressure Proving 225 E /15

BURNER NORMAL OPERATION
Ll
=
& PRE PURGE
© OPTIONAL
=z - PRE PURGE
- . AR PROVING
N
L
o
ol
N -
%]
L
&
o AR PRESSURE PROVING
= TIME ADJUSTABLE (10-100 SEC)
TV ) S S — .— T L
FLOW PROVING '
*
FAN OFF  FAN ON START LOAD/
PILOT
@ ® ® ® ®
FIRST READING IS AMBIENT PRESSURE [} (INTER POSITIONS) o
WITH +/— TOLERANCE TO ALLOW FOR £ s
BAROMETRIC AND STACK VARIABLES > T
(1) - DEPENDS ON AIR SENSOR S 2

Pressure sensors are dual channel and self-check.
JE A% IRES T A XUE TE A E A T RE

Note:
=
1. Position 2 mustbe 0.25"wg (0.62mBar) higher than position 1
KiE 2 BT E 10.25"wg (0.62mBar)
2. Minimum pressure innormal run mode must be higher than position 2
IEWIBATR T W/ NE S UK AL E 2.
3. Position 8 must be setequal to position 2 or higher
& 8 LASA B 2 MHEE T & .
4. Default settings for minimum and maximum is 15% above and below entered value

/NI K IR BCE R T 80N TH A E 15%.
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1 Sensors

1.3.2 Air Pressure Tapped Fitting 22 & /718 £ F &

The Autoflame Air Pressure Sensor is supplied with a negative pressure port. This can be removed and
installed as shown below, to measure a differential pressure. This is only necessary where the air
pressure at low fire is below 0.4" w.g. or 1 mbar or when itis a local code requirement.

Autoflame 7B S AR IR B — DN HUE 1, ARIRE T DAL T B PR 2367, DU E L 2%
A &K IG5 <% J17F 0.4" w.g. 58 1 mbar 8i7EH iR ER R A RefE A

Air Pressure
Sensor

AP

Air Damper

Air Fl é Boil
ir riow olier
-

Burner

Page 24 MM Application Possibilities 12.04.2016



1 Sensors

1.4 Steam Pressure Sensor KK JE {5 RKE

Steam Pressure Senso MM

PRIVRE AL R L ISR
Blue (3) 1 {1 T37
Green (2)4¢ T38
Red (1)ZLt4 T39

For correct operation the detector must be installed with a pressure siphon loop.
Do notinstall an isolation valve between the detector and the pressure vessel.

NREEFIZIT, WS UARE—MEIIIRER .
TR TER I 25 [ 7 A 2 TR S AR R R I

<——— PG7Cable Entry
G N

<—— 27mm (1 1/16") across flats

PapuR/His
5%1/4” NPTT

Drawing No. EI4K5 9033

IP 65
NEMA 4

Torque Setting 15-20Nm
HHAE 15-20Nm
O-ring material Viton

O AU R BRI

Max storage temp

-25°Cto+85 °C

e KA AR -25°C £ +85 °C
Max operating temp -25°Cto+85 °C
& KIBATIRE -25°C £ +85 °C

Media temp (steam)
BN (GRIRD

Part No E{5

Actual Range SEZBrid

-25°Cto+85 °C
-25°C £2+85°C

Burst Pressure 5% /)

MM10010 (U)

0 — 3.4 bar (0 — 50 PSI)

‘ Over Pressure i &
8 bar (116 PSI)

12 bar (174 PS|)

MM10008 (U)

0 — 20 bar (0 — 300 PSI)

50 bar (725 PSI)

75 bar (1087 PSI)

MMZ10009 (U)

0 — 34 bar (0 — 500 PSI)

80 bar (1160 PSI)

100 bar (1450 PSI)

MM10017 (U)

0 — 100 bar (0 — 1450 PSI)

200 bar (2900 PSI)

300 bar (4351 PSI)

Plug fits correctly in one position only, do not force.

ik E AR SR — M, YIZIF

Do not use case to tighten pressure connection.

T2 A 5edT B R 1 IE AT

Maximum 2.5mm flat blade screwdriver for electrical connections

HLAE A F Bk 2.5mm P 822 ],
12.04.2016 MM Application Possibilities
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Steam Pressure Sensor 7575 J14E g ge

84.5mm
(3.337) ‘

S——

-

1/4”NPT

Page 26 MM Application Possibilities
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76.7mm
(3.027)

l
el ~ —~
D= == =1
L |

28.7mm
_————
(1.13")
42.2mm

r ey

12.04.2016



1 Sensors

1.5 Water Temperature Sensor /KiE e K23

Temperature Sensor MM
LB A% IS PR

Red 71 T38

Blue 4 T37

Range: 0 — 400°C, 0- 752°F.
JiFl: 0-400°C, 0-752°F.

<—— Cable Entry 2 core Screen
HAEN T, 230 B2

2" BSP Thread Connection
BSP #240E

< Stainless Steel Immersion Pocket
ANFNE A

Drawing No. K455 9034

12.04.2016 MM Application Possibilities Page 27



Temperature Sensor i Z {5 3%

54mm
(2.227)

L

1/2” BSP

Part No. {5

1 Sensors

mm/inches

MM10006/100 (U) | 211.42/ 8.32 185.75/ 7.31 120/ 4.72 100/ 4
MM10006/150 (U) | 261.42/ 10.29 | 235.75/ 9.28 170/ 6.69 150/ 6
MM10006/200 (U) | 311.42/ 12.26 | 285.75/ 11.25 220/ 8.86 200/ 8
MM10006/250 (U) | 361.42/ 14.23 | 335.75/ 13.22 270/ 10.63 250/ 10
MM10006/400 (U) | 511.42/ 20.13 | 485.75/ 19.12 420/ 16.54 400/ 12

Page 28 MM Application Possibilities 12.04.2016



1 Sensors

1.6 Outside Temperature Sensor &5 B 1L K4

= T I.LP. RATING 65
i
Red 19
I 20 NEMA 4
Blue Housing Aluminium
bh5e s
Power Consumption Powered by MM
hZ T IR AL
Mounting Any Orientation
g8 =75
TRIEAE | MK8 Rl
7 19
Wt 20

2 Core Screen Cable (2m length)2 &5l 48 (2m K

—

Plastic Water Tight Conduit (1Im length) ¥R K& (1m KD
—_—

Conduit Gland §:£k %

F|X|rlg Holes

[ € L
Aluminium Body (101mm length)

% FEHLE (101mm K)

Drawing No. 4% 9021
Qutside Temperature Compensation Module #b 388 B #h eeididh

-~ U
- S Do e OTC Module MM
p o AN BT U B AME AR 5 il A
o Black 2, T27

Red 4.t T28

0.1.C. Module
Part No. MM70015 Drawing No. 9022 4% 5 9022
 fion Possibilities Page 29



1 Sensors

Outside Temperature Sensor #1385 & 4% 5 25

Page 30

30mm
(1.187)

45mm
(1.777)
—I_
45mm
(1.77")
70.10mm
(276" . N
e
B '

MM Application Possibilities
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1 Sensors

Outside Temperature Module & #E i &t E

83.8mm 50mm ]

(3.3") (1.97”)

—BY

£

\TJ Cembustien ilanagemeant Systems

& | ATTFOHENE | ﬁ% |

O.T.C. Moduls
Part No. MIN7¢015

12.04.2016

Diilgpod & Nuswtuctorad My E!I‘J ) Fld BI.

102.9mm

(4.05”)

135mm

(5.32”)

143mm

(5.63")

111.6mm
T (4.39)

39mm
(1.54")

MM Application Possibilities
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1 Sensors

Outside Temperature Module — Wiring |5 5.5 1 b -Jge 4%

SCREEN SIGMNAL
CABLETO SCREEN
TEMPERATURE DATA CABLE

SENSOR TO MM
OTOT § + - 5
D (Y
o000 ©,0.0
+ - & + - §

Outside Temperature Control Module
Pt. No. MM60015/MM70015

TA
@) €
VOLTAL
SELECT
E N L
QDD
1A
OO

IF IN DOUBT ASK AUTOFLAME
TECHNICAL DEPARTMENT

JH./14.01.16/7946 iss1

Page 32 MM Application Possibilities
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1 Sensors

Outside Temperature Compensation #h&BiE & (M=

Outside Temperature Compensation (OTC) is a function which allows the boiler’s required setpoint to
be automatically adjusted according to the outside air temperature. As the ambient air temperature
increases the required setpoint will be decreased, and vice versa.

AN BRI AMEE D) BE S0 VAR MR A R B B SR T B T R BOE R . BEAE M R R
T € MR, R TRAR

To use OTC on a Mk8 MM, an outside temperature sensor is required, part number MM60007. If
OTC is being used on MMs in a sequencing/DTI loop, then an outside temperature module is also
required, part number MM70015. To use OTC on a Mini Mk8 MM, both an outside temperature
module and an outside temperature sensor are required.

FE MK8 2 il e LA FH A5l B2 A M2 I 5 2L 22 e AN IR AR IR A%, T 1509 MM60007. i
FEHF P A 4 VG PA b P il A b _E A P AR TR L AME T RE, U 75 22 22 38 A il AL
TS 9 MM70015. 7E Mk8 T2 4a il st b A% I AMERIR EE /M D RET, [R5 2 22 B M BT IR
JEE RSN BT U P A% R s

When using the outside temperature module with a sequencing/DTI loop, the module is wired to this
comms loop. Outside temperature compensation should be enabled on all the MMs in the loop, and
the module will transfer the outside temperature to all the MMs.

A8 A R e PR AR e PRI TR A0 BRSNS, B 5 e e 8 B AE M . AR BE A
I Re 7 SEAE T A SR F S, IR HORE ST A R B A i 28 A A2 Ak

Option %7 = Mk8 MM and Mini Mk8 MM MK8 ¥ fill #5 £ Al Mk8 43k 72 42 il 4 e

80 Outside temperature compensation 4h i & fhM

81 Setpoint at minimum outside temperature &AM E 15 € M
82 Minimum outside temperature {0 &

83 Setpoint at maximum outside temperature i = 4 i 13 E A
84 Maximum outside temperature #x = #h i

Eggzmeter 88 | Outside temperature sensor adjustment 4h i A% B 2 1
24 88

If the actual outside temperature exceeds the boundaries setin options 82 and 84, the boiler setpoint
will remain at the maximum or minimum setpoints specified by options 81 and 83.

P RS2 R A1 U R R T 82 A1 84 [ B VA, WA P U E R UK ORIFAEIL T 81 1 83 W E )
B e BRI BEE R

Outside Temperature
Compensation

Setpoint

- _T, n a
2
Outside Temp 25°C s
11.3
Setpoint 11.3 bar 11

10.5 /

10

Setpoin{bar)

Status
Sensor OK 2.5

OTC Setpoint Active
8.5 J
25.2

-20 -10 Le] 10 20 30 40

Outside Temperature(®C)

Figure 1.6.i Outside Temperature Compensation Screen— Mk8 MM
R 1.6.1 Sl 2 A EEBE#-MKB 22575 LR

12.04.2016 MM Application Possibilities Page 33



1 Sensors

Outside Temperature
Compensation

e
Temp. .
Setpoint iy

Outside Temp:  5°C

Setpoint s

~J
C~

Setpoint(°C)
o ~J ~J ~J
=) o X N
=
B

Setpoint: 75 °C
66
64
60
Status i5.2
Sensor OK 10 20 30

OTC Setpoint Active Outside Temperature(°C)

Figure 1.6.ii Outside Temperature Compensation Screen— Mini Mk8 MM
R 1.6.ii SFiin € R B 7-MK8 Tl T2 ) PRk

1.6.1 Night Setback 7 [A]J5.EE &1

Night setback function can be used to reduce the setpoint by the night setback offset. On the Mk8 MM
and Mini Mk8 MM, the night setback function does not require outside temperature compensation to
be enabled. For the Mk8 MM, an input is required on terminal 93 to activate the night setback offset,
and for the Mini Mk8 MM an input is required on terminal 80.

B 1) Ji EE FEAR D RE T LA T AR A 0 L B AR A2 R I /e fE MK8 IZ IR AT MK8 i 4%
SRR, BRI R D REA 3 225 RSN AR LA o fE MK8 FEfil i, 75 24E &0 93
NS BRI P PR, 7R MK8 Sl P, 7 AR A 80 LREATHIA

Option | Mk8 MM Mk8

I PR
79 Terminal T93 Function i T93 ThfE

85 Night setback offset i [H]i & Bk =

Option 1T Mini Mk8 MM

85 Night setback offset & 7] 5 PR Az
Option/parameter 154 | Terminal T80 Function £t T80 JjhE
LI 24 154
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2 Flame Safeguard

2 FLAME SAFEGUARD X J&{R#

2.1 Burner Control Sequence Diagrams BRiEa5+2 i+ &

The time to achieve safety shutdown where a fault is detected is within 4 seconds. The resulting safety
shutdown state is defined by the shut-off valve terminals being de-energised.
A AE VUMD ARSI e BRI 75 BN (R SR 22 Aok ble A SRR AR TT LI i I 7] i ) 24 i 5 S

The maximum flame failure response time is 1second.
RO KR RRE R RN ] /2 1D

Diagram Notes

BN

If VPS is not optioned on the fuel selected, the VPS phases are bypassed.
WURAE G R BL P OR G B T TR 50 R 4e, W] DAGeRd 1T TR 56 R 4t

Pointidle — this phase is set at power up when no fuel selected on exit from lockout.
R N2 BAE R BN AT BCE, I NBIUE BIAR AR

Point recycle — this phase is set on exit from firing and post purge if VPS has not operated after burner
run.

A A GRS 38 RSB AR IZ 1T IR RIZAT,  WHZE BOARBE R 5 IR AT .

Point post purge — this phase is set only if post purge is optioned.

RE WA AR PR W Ja 4 RE B BB B

Point standby — this phase is set if VPS has operated after burner run.
RS- 24 R T IAS 56 R GEAE AR 81847 J5 384T N B B i B

Normal lockout is reset when either the mains lockout reset input is set for 2 seconds or the display
screen lockout reset button is pressed for 2 seconds.

A ARIRYUE HERMABON 2 B ek s EUE B B A 2 #PJE T DL E IR SO IR

Prolonged lockout reset is set if either the mains lockout reset input or display screen lockout reset input
is set for 10 or more seconds. Normal lockout is set on exit from permanent lockout reset after 20
seconds and is reset in the normal way.

24 YR BUE B A SRR FEUE ARy 10 FPEEE A ]I AT LB B E
IEHBUELE 20 P25 MK APES E B B SR HINE, R A L% IR 7 AEE

Blue waveforms indicate required condition. Values above/below waveform are time in seconds that
the state must be continuously incorrect after which a lockout is set. If the waveform is not bold then the
status is not important.

W OB RN TR 25 AT o = TR T BB BUE N 1) LARD Y B, HLA ZAE B B 8 S RS RR 4k
AIER . ARBIEAA, NWPARSAEE,

The following burner control sequence diagrams are shown with example timings:

PR BA e 428 1) FT 7= R e P i A T

[0 3 secondwindow (1 second) for UV detection for simulated flame
AR MBI E 3E 1 (21 #) .

[0 1 second window for UV loss for flame failure
ARSI K b 1A

[0 3 secondwindow (1 second) for CPI loss for CPI input wrong state/ no CPI reset
CPIINFERRAS/E CPI EE 3B &M (£18) .
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2 Flame Safeguard
[0 3 second window (1 second) for air switch loss for no air proving

FAOFRER RS 3HEN (15

The Mk8 MM and Mini Mk8 MM has the following default timings:
MK8 B HAN MK8 S 4% il Ay DA T BRI 8] «

Burner control default timings ~ Seconds

YR I s 425 ) BRI (8]
Flame failure response time

KK R g [ (]

Time to achieve safety shutdown| < 4

LA R A

Time to achieve lockout <1

B N (1]

Drawing No. 7904
K485 7904
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2.2 Flame Scanner Types K& KA

2.2.1 IREnd View Scanner ZL4Msandai RaSEzUlE Mk8 MM and Mini Mk8 MM Mk8
ARAESE T FEHIAEELRT MK Fa 7 47 il A e
Part Number: MM 70017 Yellow (29) T29
E4E5: MM 70017 Green (30)4¢ {4 T30
Blue (37) W o T48
Maximum Operating Temperature: 60°C / 140°F | Red (39)4L {4 T49
BKIZ4TIEE: 60°C / 140°F Connect screen at one end only. /X7 —Zi & bF %
Serial _
H L Perspex window
HHLBFEE
Gasket
g

IR sensor

PGllto 2" — PG11
conduit adaptor
PG11 &k

Calcium fluoride lens b 8555 kL

O-ring
O i
Magnetic ring

2" BSP socket
BSP ffifti

Drawing No. 4%t'5- 9023

1P 54

Housing Aluminium

hh5e e

Power Consumption Powered by external 15V DC supply
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ThETH AhiR 15V DC HEJEAE
Mounting Any orientation so that photo tube faces flame
A fERALE, SCRE I KIE

Note: Power to the IR scanner is terminated when removed from the magnetic ring socket.

T WHETEIA B EH Z0 /M 3 R W LR .
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IR End View_Scanner £L4} i #l34H{X

12.04.2016

\1/2" BSP

108.1mm
(4.26”) / \
56mm
(2.217)
[
|
L, @57mm—_
(2.44")
@26mm
- (1.02”)
|
|
|
|
I
1
|
1
" |
l
|
l
1
l
1
r . l
B
. I
— |
i
i
67.1mm
(2.64”)

MM Application Possibilities
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2.2.2 Self-Check End View UV Scanner — High Sensitivity B30 AR -5 REE

Part Numbers: MM60003/HS

o UV Scanne
: - . Ao o Red 4114 T51
Maximum Operating Temperature: 50°C / 122°F =
P g P Blue ¥t T50

IS TR 50°C / 122°F

Yellow % T21
Green £t T22
Connect screen at one end only

R — I 1Lt

- <———  Perspex window £ Hl 5 7 [

M Gasket [

UV cell £ 4hk b
:
-

Drawing No. 9024 FE4%5 9024

Paddle #1EAT

Stepper motor housing #5 i3k FLHLAM %

% PG11to % conduit adaptor PG11 & %" &4k

Red LED is UV detection
4145 LED &AM

Yellow LED is shutter operation

# B LED Il 5 1
Quartz glass £1 JL I3

O-ringsO 7! ]

1” BSP

IP 54
NEMA 5
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Power Consumption
Housing

bh5e

Mounting

2R

12.04.2016

2 Flame Safeguard
Max 0.5W

K 0.5W
Aluminium

2
Any orientation
Ea=wi]

MM Application Possibilities
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Self-Check End View UV Scanner — High Sensitivity

ERivar e SAERE T NEIEPE 0

Page 46

©

m

70mm

23.5mm

(0.93")

82.3mm

MM Application Possibilities

(3.24")
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2.2.3 Self-Check Side View UV Scanner — High Sensitivity
E A AR 58 b4 A% - v R U
Part numbers: MM60003/HS/SV

2 UV Scanner MM
ZAF5: MM60003/HS/SV BE AL THEAY s
Maximum operating temperature: 50°C / 122°F Red 214 151
misfTiEE: 50°C / 122°F Blue 4 T50
Yellow i ff T21

Perspex window Green 44, T22

AN Connect screen at one end only

Gasket X — B D5

e
UV sensor
KIMERKS

PG11to1/2” conduit adaptor
PG11 % 1/2" ¥k

O-ring
O

Viewing tube
HEE

UV viewing opening 4 #M 5 F JT 1
Quartz glass 15 i
Mirror 3 55458

—
:
|

Drawing No B 4%*5. 9025

P 54

Power Consumption Max 0.5W
TR K 0.5W
Housing & Lid Aluminium
AhFE R IR Gl

UV Cell High Intensity
ML ik
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Self-Check Side View UV Scanner — High Sensitivity #6145 £8 4 345 - 55 R i

2 Flame Safeguard

] M3 grub

/Vl screw 36mm
(1.42")
i I M4 screws
for fixi
! ‘ / or fixing
| /|
30mm
. awy O ©
| l
I
I
48mm \
" 23mm
223.6mm (189" & 091
(8.807) Mounting bracket supplied
140mm
(5.517) i ¢
94mm |
(3.717)
N~—PG11 to 1/2” Conduit Adaptor
70mm
(2.76")
23mm
(0.91”)
[}
I
Mirror |
I
I
I
|
I
I
212.1mm
(8.35”)
b X
é o
——q -1
‘F' 23.5mm
0.93”
| i( )
82.3mm
(3.24")
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2.2.4 Standard European Side Viewing UV Scanner Fre#ERRIHIAE L T34

Part number E/5: MM60004

Maximum Operating Temperature: 60°C / 140°F UV Scanner MM
REBATIRE: 60°C / 140°F MR P B R
Red 4114, T51

Perspex window 5 HL 3% ¥ & 11 Blue # {5 T50
Gasket 4 Connect .i’c‘reen at one end only
i e 17— A

— |~

Q
< UV cell & 4h2k it

PG11 to %2 conduit adapter PG11 Note: If wired incorrectly, a

Y Tk limited UV signal will be detected
but the LED will not illuminate
T FEEATRIN A e kI A
PREIEINLAE S, H LED Avex

By
< Viewing tube & E &
< UV viewing opening & 4L & F I 1
Quartz glass 1 JE i 5
.% Mirror 3% 5545
Drawing No. El4%5: 9026
IP 54
NEMA 5
Housing Aluminium
e s
Power Consumption Powered by MM
ThATH FEHIE R A H
Mounting Any orientation so that photo tube faces the flame
78 FERTT IR, SR A KHE
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Standard European Side Viewing UV Scanner FrERR AR 28 433 75X

M3 grub

148mm
(5.83")

21mm | 1

(0.83")

M4 screws

/ for fixing

\ 23mm
)

(0.917)

| screw (316“;;1) i
) |
= T
A
30mm
| (1.18) © ©
|
| i N
|
| 48mm
1 (1.89")
; Mounting bracket supplied

67.1mm

Page 50

(2.64”)

22.2mm
(0.877)
——— ——

165.7mm
(6.52")

56mm
(2.217)

57mm

(2.24%)

MM Application Possibilities
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2 Flame Safeguard
2.2.5 Standard North American UV Scanner — End Viewing FavEdbZE 5 SN T38 4 -5

Part number: MM60004/U

UV Scanner MM
L5 MM60004/U HHMAR | TSR
. _ . . Red 2L T51
Maximum operating temperature: 60°C / 140°F
Ximum operating temperatu Blue i3 ft T50

BRI TIRE: 60°C / 140°F
Connect screen at one end only

WA — IR o

Perspex window 7 HLH% 3 & K

Gasket #4J%|

UV cell % 4h2k it

PG11 to1/2”
conduit adaptor
PG11 & 1/2"& 23k

Two red LEDs showing Fi1M%
UV detection
VN YNl

s~  Quartzglass Ve

O-ring O H4[&|

Y’NPT thread sockets’NPT 1240 £

Drawing No. E4%5 9027

P 54

NEMA 5

Housing Aluminium

e &

Power Consumption Powered by MM

ThATH#E IR

Mounting Any orientation so that photo tube faces flame
ZA ERTTIR, SR ] K IE
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Standard North American End Viewing UV Scanner b1k 56 i 4148 #1343

Page 52

108.1mm
(4.267)

me—1/2” NPT thread socket

56

mm

217)

N

@57mm
(2.44”)

@26mm

——(192,,) —

PG11to 1/2” -PG11

03

e | S R ——

67.1mm
(2.64")

[E—— }

MM Application Possibilities
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2.2.6 Standard North American UV Scanner — End Viewing High Sensitivity
PrAEALSE B AN A - R R B

Part number /%5 : MM60004/HSU UV Scanner | MM
AN | IR
Maximum operating temperature: 60°C / 140°F Red 21 {4, T51
B TR : 60°C / 140°F Blue i | 150
Connect screen at one end only.
: AT i X S 7o
Perspex window

AHBEEE D
Gasket
i

High sensitivity cell
R L
Two red LEDs show J44L {4
UV detection
RN R

PG11lto'%”
conduit
adaptor
PG11 2 V%"

Bk

Quartz glass
VSRS

O-ring
O

%" NPT thread socket
%" NPT 4%

Drawing No. E4%5: 9027

1P 54
NEMA 5
Housing Aluminium
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Power Consumption
ThaR M
Mounting

7e S

Page 54

2 Flame Safeguard
s
Powered by MM
FEHIREER A
Any orientation so that photo tube faces flame

AR TT R, 't H T 1) K

MM Application Possibilities
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2.2.7 Swivel Mount Assembly %% i & ik

r—oF—= '

W)

@]

——— T ——

Dimensions: mm (inches) X~}: mm(%&})

B | C D E
Swivel mount 17 | 100 (3.94) | 50 (1.97) | 85 (3.35) | 104 (4.09) | 36 (1.42) | 33 (1.30)
UVM60003 #% i
Swivel mount 0.5” | 100 (3.94) | 50 (1.97) | 85 (3.35) | 86 (3.37) | 36 (1.42) | 26 (0.99)
UVM60004 %%
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2.3 Selection Of UV Scanner Types &4Ma#i{ K Kk

Normal Sensitivity 1F % & 8%
If the distance from the UV scanner to the flame is 500mm (20 inches), the normal sensitivity UV
scanner types may be used.

NS AN JJAERI BB 2 500mm (20 $~F) T T] DU A IE R RSO AR

MM 60004 Standard Side View #75#E{l #1
MM 60004/U Standard End View Frf i A1

The following considerations must kept in mind when selecting a UV scanner,
PR AMT AN 62555 & DL R A 2
- Flame size
KIG RS
- Flame shape (dependent on the burner used)
KIGTAR CHU T3 AR 2 )
- Flame intensity (a function of flame size and shape and fuel used)
KIGTRIE CRIE RS FTEAR I D e A R ERRE
- Flame obstructions
PSEE

When the signal strength is low, a high sensitivity scanner type might be necessary for distances below
500mm (20 inches).

{55 R L SN U A R R A RO H BB /N T 500mm(20 €5 ).

Note: All self-check UV scanners are high sensitivity as standard.

E: FrE BRSO R R R

High Sensitivity = % %
If the distance from the UV scanner to the flame exceeds 500mm (20 inches) a high sensitivity UV
scanner type is recommended.

U SRS E AR EE B KT 500mm (20 Fe) , IIRT LA FH i R AU AN A

MM 60003/HS Self Check End View [ K 5 #1
MM 60003/HS/SV  Self Check Side View [ 4l #¢
MM 60004/HSU Standard End View 4k ifi ¥

The maximum safe distance a UV scanner can be from a flame is dependent on
EVIEREHINEDI IR E N 7ge of SN 87 D A E o
- Theintensity of UV radiation emitted from the main flame and pilot flame
T RIERT TR KR TR 58 A A 5
- The geometry of the combustion chamber and available space
WA 2 ATA] A TA) B T LART TR o

This will vary between applications but the maximum distance allowed is 1500mm (6 ft) between a
high sensitivity scanner and flame.

_E 3R P AAEAS RS A B AN, {H R R S AORT KO VR i KRS 52 1500mm (6
FR)o

Note: The above information is based on the results of tests conducted using a laboratory pilot flame
supplied from a Bunsen burner of flame size 100x20mm.

H: RIREERETRALRESIRKEGHRNERE R, 51 KMEH Bunsen 1244, RS KIE
JR~F 100x20mm.

Note: The maximum allowable cable distance between the MM and a UV scanner is 25m (82ft).
T RPN SN OO SO BT B 2 25m(82 T RY).
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2.3.1 UV Installation 85 A H23

The end view scanner is show in Figure 2.3.1.i. The size of the flame is allowed for the distance the UV
scanner is away from the flame.

A RO 2.3.1.0, KBRS SRR AN OGT B K

1000.00
780.00
6. N (=]
‘ t < o
o: . 2 :
9 o

Figure 2.3.1.i UV Scanner Installation

£2.3.10 BH TR NTL
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2.3.2 UV Self Adaptive Pulse Width Modulation

KA B IE Rk 55 B R 1
PURGE VOLTAGE 1 COUNT AS SEEN ON M.M. DISPLAY
IGNITION VOLTAGE
l NOTE: 1
380
TYPICAL RESPONSE FROM| CELL
o 300 P
L
o
<
|—
o) TIME_REDUCTION
=

0 TIME 1000

10 ms (NOTE 4)
240 ms

500 ms (NOTE 3)
750 ms (NOTE 2) 10 ms
1000 ms

Figure 2.3.2.i UV Timing Diagram
A2.3.2.i L5 nT A

Figure 2.3.2.i shows a timing diagram for the UV signal.
2.3.2.0 R [ EAME SRR R A

After first safety time, voltage is reduced by 5 volts every 500ms. This is providing the flame signal is
above the U.V. setpoint. If below the U.V. threshold, voltage will remain at 330 volts. The voltage will
not increase during main flame operation.

WG, AR 500ms T 5 R, XATLMEKIEE S & T RAMRE M. R
JE/ANTEANRBIME, R RFFAE 330 K. HAE 32 K@iz AT Al AN 18 .

If 5 counts or less have been detected over any 730ms period, the system will invoke a lockout. A short
circuit between the two wires connected to the U.V. would produce 3 counts or less. This is the reason
for nominating 5 counts as the lockout level.

WRAE 730ms HIAA MR 5 i, MRS AR BUE . R SRR SRR A 3
FLEEIT, KA 3N EECE D . Xl R AT ABUE i B 5 AT

During normal operation, 300 volts would be applied for a 240ms period after the second safety time.
This is providing the U.V. signal is above the U.V. setpoint which is set at 25 counts. The setpoint cannot
be adjusted.

FEIEHBATIIN, 7255 2 mf A5 240ms 57742 300 (RHLE, XS IME 5w T 5RAM
BOE R BN 25 M8, 1ZE RTGIE Y .

If the UV count is above 25 counts then the time voltage is applied to the UV sensor is decreased by 1
ms every 500 ms. This time is reduced until a maximum of 10ms has been reached. This helps preserve

Page 58 MM Application Possibilities 12.04.2016



2 Flame Safeguard
the life of the UV scanner as the time that voltage is applied to the scanner is reduced dramatically.

IR AN BT 25, A0S AR B R B 500ms F#AIX 1ms. 1% 8] B 20k 2 K
10ms I Kb o IX AT DLOR SRS AN A A, PRI TOIN 191 0045 47 Fh P B R 2>

Every 500ms the recorded counts are averaged and displayed on the MM screen.
500ms, ic I [ADRE P K I /R FE 4R B 4 b

Note: When using a self-check scanner the timing reduction resets the minute when the paddle
operates.

Vi ) AR, IR R AR R T RIS AT I E
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2.3.3 Dual Flame Scanner Operation

B IERAHAXHIIBAT

Dual flame scanner operation is designed to give extra safety to the flame detection system by there
being a second scanner to verify that the other scanner is working correctly and is detecting a flame
correctly in addition to the self-diagnostics built into the MM.

MUK EFAFAL T B T K@ R R G he hish e e Opdp, BRIsh Bz de 1 52 Wikt
EHCA ARG FTRAGIE Sy — M OGR S IR W TAE, JF IEai i K HE .

Option/parameter 122 setsdual flame scanner operation.
WIS K 122 F T3 E XA s T .

Dual flame scanner operation MM Compatibility

UK AGREAX 21T 3 1) A e 2 4

IRand UV 21 4h2k Fil 48 4R 2k Mk8 MM, Mini Mk8 MM MK8 ¥ il ik,  Mk8 fift i 425 il A b
IR and lonisation Mini Mk8 MM MK8 i 75 $5s | bt B

AR5 IR (e

IR or UV ZLANR Bl 58 A1 2% Mk8 MM Mk8 5 thil i B

lonisation to UV switchover Mini Mk8 MM Mk8 ik B4 42 il A5 B

21 FH 2 R A2k D) 4

Both scanners work independently in detecting a flame signal so it is not required that the two scanners
have to read the same flame signal strength. It is recommended that a good flame signal is found on
both scanners to ensure reliable operation of the dual scanners.

PIANAACRIGE AT, TR KEE S, RPN RO R K a5 5 e . &
WAE AR E IR K G E S, DMERRER IR X RE AT 5817 .

IR and UV, IR and lonisation

LLANRFNEL SR, LR A s B EH]

Both flame scanners must detect a flame when there should be and vice versa. If either flame scanner
fails to see a flame when there should be a flame, the MM will lockout on no flame signal, even if the
other scanner detects the flame. This is the same for simulated flame; only one scanner has to see a
flame a when there should not be, for the MM to lockout.

PN KABF R0 AT 75 LR BRAS I K MG o SRAE H I K SIS AN JOE A FE TSV I 2 K I,
W42 R R B AR TE KA S B e, B 53 — AN ORI B K A . IX RIFEE TR KA,
TEVA KIARE, aRACEH — AR 2 K AE, RSO E .

IR or UV

AR E TIN5

Either flame scanner must detect a flame when there should be and vice versa. If one flame scanner
fails to see a flame when there should be but the other scanner does detect a flame, then the MM will
continue to fire without a lockout. Only if both flame scanners fail to detect the flame when there should
be and vice versa, will the MM lockout. This is the same for simulated flame; either or both scanners
have to see a flame when there should not be, for the MM to lockout.

7 BT — AN KA RS o AUREAS I 2 K A o G0 ST HE B K ) AN KO R AT TR As I 2
KA ARG — AN HEFOCT ARSI R kG, s gk Sk be, A S BE . S HILKIERS
WA KAGHFACERTER I B KOG, WO 8 e . X FFEH SRk IE. A
KIGHS, WIERAE—ANBR A ACER REA I B K He, 42 B HOKE B e

S A e L B AE

The ionisation rod can be used to detect the pilot flame and then the UV scanner can be used to check
the main flame. The pilot type must be set to interrupted pilot or continuous interrupted pilot (only
available on the Mk8 MM) when using ionisation to UV switchover.
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R R FAE AT DA AU 5 A K 0, AR5 AT DU TSR A A 25 1k . i R AU e
BRI, IR AL AR E Dy b W 5 BRE gk 22 b W SR (A& MK8 F2 ) .

AGA

BORFE 2>

The AGA (Australian Gas Association) requires that there are 2 types of technologies together
checking the flame. Option 122 would need to be set to 3 onthe Mk8 MM, and 5 and 6 on the Mk8
MM to comply with this regulation. The UV scanner must be self-check a self-check UV scanner to
comply with the AGA regulations.

PR RIS W 2[RI 5 B Fh R ARG 2K M. 7E MK8 $& il itk BRI 122 FHE N 3, MK8
FEHIRERBIY 5 A 6, LU 2 LR E . SEAMATR O AT REU A B R SR /MR, DL
SRS AL E
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2.4 Mk8 MM Flame Detection Using An External Flame Switch

A AN KA IS HEAT M8 2 il AL e g s

To configure operation with a flame switch, option/parameter 122 must be setto 1.

T KIGTF 4T 15 B I AU R T 28 122 %N 1.

The operation of Terminals 85 and 86 must be as follows:
2y 85 1 86 YIS AT WA AR LA ALE -

When the flame switch indicates no flame, the voltage on Terminal 85 must be OVac, and the voltage

on Terminal 86 must be mains voltage (110/230Vac).

MKIGHRFR R KIARS, i 85 LR A& OVac, Zim 86 b1 KU AUE F /K
(110/230Vac) -

When the flame switch indicates the presence of a flame, the voltage on Terminal 85 must be mains
voltage (110/230Vac), and the voltage on Terminal 86 must be OVac.

LK IETTRAGRAFAE K@, 2 85 b A S22 T ik (110/230Vac) , i 86 L1
JE 425172 OVac.

Terminal 85 is the functional input for detecting the flame.
i 85 J& T IR, TR K I

Terminal 86 is solely for the purpose of checking that Terminal 85 is operating correctly.
“ i 86 HIVE IR A A 2 o 85 /2 15 IEH 1817 .

Terminal 86 must be seen to be the inverse of Terminal 85, i.e. if Terminal 85 is at 0Vac, terminal
86 must be at mains voltage and if Terminal 85 is at mains voltage, Terminal 86 must be at OVac.
2 86 WA i 85 A, Bildn, W& 85 AbT OVac, #um 86 LA T H Ik,
R % 85 AL T E R, % 86 LAk T- 0Vac.

If Terminal 86 does not follow the inverse of Terminal 85 the following lockout will occur — “Terminal
86 inverse.’
IR 86 5 %0 85 A e BAHBUIRAS, MK 23 BB E - 4 i 86 AH S .

Note: High purge interlock (parameter #92) will not operate with flame switch.
W mWEBE (S5092) 154 KA KRR AL IEAT.

Within the MM there is a latency of 250 milliseconds on the monitoring of Terminal 85. To ensure a 1
second overall flame failure response time, it is essential that the response time of the flame switch is set
to no more than 750 milliseconds.

FEFEHIB L, X230 85 M NS 250 ZMHIEIR . TR 1 FPEE AR K @b N [R), A7
WA B IR T IS M SIS 8] By ANl 750 ZAD .

Flame switches often provide a volt free changeover contact to indicate the flame status. Alternatively,
they may provide a pair of ‘inverse’ outputs. If the flame switch only provides a single output terminal,
a relay will have to be installed between the flame switch and the MM to provide a set of volt free
changeover contacts.

KHATTIRIE H SR AT T e i, DAFROS KJERTS o TR, KT S 2 4R M — X A "l
o AR KB TF AR AL B A L 23, DU aDA Z0UHE K T O AR i R e () 22 e K PR 285, DA
SEALSE BT F IR e i
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2 Flame Safeguard
2.5 Mini Mk8 MM Flame Detection Using lonisation

FIF BB FHEAT MK 8 TR Y R K A Al

As well as using UV or IR, the Mini Mk8 MM can detect a flame using an ionisation signal/flame rod.
Thisis wired into terminal 64 and the cable must be shielded.

fd SR AN B AL AP, MK8 Y s il At ] LR F R B 45 5 BT R b . MK i
PR H N 5 280 64 FHE HHL25 05 5% i -

For ionisation, the flame will be signalled when the rectification voltage is above 30Vdc, the maximum
sensed rectification voltage is 540Vdc, above which a Lockout will be generated.

KTHBEAER, S8R EKT 30vde ¥R H KRS, ATRIN HS 0 f K It F 2
540Vdc, HR %R SR 2 S EBUE .
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2.6 No Pre-Purge LHi%H

It is possible to minimise the burner start-up time by bypassing the pre-purge. The major advantage of
this control means that the overall boiler efficiency is increased by minimising the heat loss to the stack
during a purge cycle. This means the burner starts-up quicker therefore reaching setpoint in a reduced
time. According to the EN676 European regulation, the burner is allowed to restart without a pre-
purge if the burner has recycled due to operational temperature/pressure. When the burner is stopped
by a lockout then this procedure is not allowed and the burner will have to start-up as normal with a
pre-purge. In order for no pre-purge to be active, valve proving must take place and finish successfully.
If this valve proving operation is successful then the burner may start-up without a pre-purge.

A CAGERE TRV g D BRI 2 JB B TR], T 05 925 1) 2 A s AR W B B 1 s HE U
AR RIR m i RO . KRR PR pe s 5 St [R) BE PR, AT DLAE BE R A I 1) BA BE Rl R
i EN676 NRYVER, WG MRGeds RIS AT iR L/ 0T FAERE, TR AR SRV AEAN AT R
TEOL T E . A RIBUE s 1, WA o vEskAT Bk PR, LR a R I 5 3 JF
BRI T ABEETR, 2T IR TR 98 I ) 58 A 6. T SR )T TR B0 434 i 2
T RARE 28 ) 2 FEANBEAT TR B 00 T B 3

In order to initiate the no pre-purge feature, option/ parameter 143 must be set to a value of 1. During
the first start-up the burner will start with a pre-purge initiated. Once the complete commissioning curve
has been entered and the burner has started successfully, the burner will then start-up every time with
no pre-purge. If the burner goes above its setpoint and turns off on high temperature/ pressure, then
the next time the burner starts-up, it will go through the VPS operation and then light off without a pre-
purge, i.e. the burner has shut down in a controlled manner and the gas valves have been checked for
integrity.

N T ABE TR DI RE, IETUZHL 143 AN 1. EF— ARSI, BRES 3K AE TR 1% 100
NEZ, BRI AL AR T BB JE R B R S AR A BRI L B
). N RIRGe AT HBE RO RS N OGN BRI ER 8 Bl R AT IR 1A 50 R
GUisAT, SRR WIS L T %M, Blan. JAkeds e ml i) soe i, AR R e
B,

According to the EN676 regulation, the burner is only allowed to work in this manner if VPS operation
has been setto operate before the burner starts up; option/parameter 129 must be setto 0.

A EN676 HIRIE, AR Tk Le RS VONTERRGE S R ShATe 1T, WELYZS % 129 w2k
0.

The start sequence without pre-purge is as follows:
TC TN ) JR BIFY W1 R s «
1. Firstly the system goes through its internal testsand relay checks.
o6, RGHEAT N ER Mgk B s
2. Call for heat on Terminal 57 activates and the system will go through the VPS operation.
T VBRI 240 57, RGUK AT IR TS0 11k .
3. If this operation is successful thenthe MM will drive the channels to the light off or start
position.
AN RAZERAE BT, U3 R DOk BX 3 3 28 50T BB E B E
4. Once all channels reach the start position then the burner will light off.

HPAEIERRIE R B R, AR LT

burner shuts down in an abrupt manner, e.g. loss of power to the unit, then the next time the burner
starts-up a complete purge will be initiated.

Bk s K SOCH], A& W, ARJE T R bea R I8 3 e B R -

If no pre-purge is enabled in option/parameter 143,and one or more of the following conditions occur,
the next time the burner starts up, a complete pre-purge will be initiated:

WARAEIE IS H 143 s TRV, e B R a2 R DU RSO0, N OOBRBE & IR i H it
A7 58 B TR AR «
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2 Flame Safeguard
O Burner lockout

PRI R BHE -
O Loss of power to the MM
FERIBLTT H
[0 VPSchecks have failed
I IR 36 R Gk B R
[0 MM has been in standby for 24 hours or more
PERIBLTL 24 /N B I TR AL TR AR o

Note: Pre-purge is only available on fuels which are optioned as gaseous.

TE: PR RFEIREL R 41817
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2.7 Continuous Pilot Er&]

The Mk8 MM has a continuous pilot (pilot relight) feature. If continuous pilot is enabled, when the
burner goes above its off differential of the required setpoint, the burner will continue to fire with only
the pilot valves energised.

Mk8 IR NL A 4P aR ] (P f k) DhRe. RS FHRFSEEmIThaE, R as i i
s BOE S B IS, PRI AR AR 42 ) I P S5 AR SR

To enable continuous pilot, set option/ parameter 111 to either 3 or 4 interrupted continuous pilot or
intermittent continuous pilot. If the burner goes off on high temperature/ pressure, then the pilot will
continue to fire for a time period, setin option 71. After the time set in option 71, if the main flame is
not re-established through load demand, the system will shut down and recycle. Option 72 sets the
offset above the required setpoint where during the time period, if the actual temperature/ pressure
goes above this value, the pilot will turn off as well.

TR e hIDhRE, AU ILIZE 111 B 3 8L 4, W a i sl Al @i S . i
BRIRASAE il B E e N A Ak, WIE — @ I 8] NGB e Ak S5 il K O, A B W] DAZERR T 71 ik
BHo EREIT 71 PR ER RS, A ISR R L ok, RGO ORI AR . T
72 FTAE LIRS TA) N Y v T P BOE RUAMEAEL, R SERRIR B B K Tzl WA
f#ik.

In the situation when the burner switches back to pilot flame the burner will open the pilot valves and
after the second safety time (option/parameter 116), the burner will close its main valves. During the
hot standby position the gas pressure is checked by the gas sensor, it is important that the main valves
and pilot valves are connected with a small measuring pipeline. When burner is ready to go back to
main flame the main fuel valves will open and after the second safety time the pilot valves will be
closed and the normal operation will start again.

MIRGedE TSR B G R KA, BRBEA T T4 HI iR, 2 2 em A GEI/Z% 1126) )5,
BRRA R R P E T ] o FERFRHAL S, AR RS A B R U Jy e TR DA i i o 20 5 /)
UM B TEAHIE . ARl 4 B 2 = A, BRI AT T, S e mfE, %
il K 5 A I - 00 B IE W I8 AT

When default settings are used, the quickest the MM can go from pilot to high fire once the stat comes
on is approximately 30 seconds. At the slowest motor travel speed and the maximum timings, it would
take approximately 1minute and 30 seconds to from pilot to high fire.

DAE BN E R, PRI R 3 f5 BIA m KGRI [E]2) 30 #b. 7ERAR AL AT 3 AN
BRI TRV, B3k & KGRI R 290y 143 30 75

Recommend assured low fire shutoff is used with continuous pilot.

SRR e IS P P FF 84 1 o
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2.7.1 Continuous Pilotwith Interrupted Pilot Sequence ¥ 5 W2 H1 I i Rr 222 1

Move to low fire

T53 Circuit . Continuous
Made? Pilot Valves On Pilot_offset
breached?

Yes

Stat Circuit Main Valves O f
Made?
Yes

] ] Continuous
REnae Continuous Pil t Pilot timer

expired?

Ignition On Move to Golden start

Pilot Valves On

Ignition OFf Stat Circuit T 3 Circuit
Madet Wade?

Main Valves On

Stat Circuit Main Valves Off Pilot V~lvwag Off

Made?

Yes

T53 Circuit
Made?

No - Return to Start
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2.7.2 Continuous Pilotwith Intermittent Pilot Sequence 3 &) &8I B FFE 8235 41

Move to low fire

T53 Circuit Continuous

M ade? Pilot offset
breached?

Yes

St:;:‘;;uit Main Valves O f

Yes

Continuous
Pilot timer
expired?

Purge Continuous Pj| t

Ignition On Move to Golden start

Pilot Valves On

Ignifion OFf Stat Circuit T 3 Circuit
Mades Waode?

Main Valves On

Stat Circuit

Main Valves &

i N7 |
Pilot Valves Off il 5101

Made2

Yes

T53 Circuit
Made?

No = Return to Start
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3 Hand, Low Flame Hold and Auto

3 HAND, LOWFLAME HOLD AND AUTO
FHI. RKIERFN E 3

3.1 Hand Operation F3h#/E

Hand operation enables the firing rate positions to be set to a specific position, in the range of low to
high fire, when the burner is firing. Fuel flow metering must be entered. Sequencing will not operate
correctly if the MM is in hand mode. Hand mode can only be activated when the burner is firing.
IRBETIRERS, MMRIE R = JIETER N, T n] LS bR A o B E &,
IS LA 5 NIRRT B . WORAE RS T P, WHEP A S EWiE1T. Pl
A AR R R T LS

Mk8 MM

MK8 44 il f b

The Mk8 MM will go into hand mode when a voltage is detected on Terminal 94 or when the hand
mode button is pressed in the Status screen. Arrows will then appear on the screen which can be used
to increase and decrease the firing rate. Once the hand mode is deactivated, the MM will go to auto
mode and fire according to normal modulation. On the Mini Mk8 MM the transfer between hand and
auto mode is always bumpless.

HIEA S 94 AN B i R B RS bR A% T TR, Mk8 il HuRt o N T3
e B BRI BLE L, WU s b i b e . 28 Pt sl , Fhl PN B
AR I IR W T K. 7E MK8 iz i et PR B s U] L E 3 Y] .

If Hand and Low Flame Hold are selected at the same time via Terminals 94 and 95, then Low Flame
Hold takes priority.
S IE IS 2 94 A1 95 [A I T sh B U KGR e, MR KGR FRIEIL e 81T -

Mini Mk8 MM

MK8 ff i 47 il f b

The Mini Mk8 MM will go into hand mode when the hand mode button is pressed in the Status screen.
Arrows will then appear on the screen which can be used to increase and decrease the firing rate.
Once the hand mode is deactivated, the MM will go to auto mode and fire according to normal
modulation. On the Mini Mk8 MM the transfer between hand and auto mode is always bumpless.

PR % L% T T2 T, Mk8 s ol gt N Tah i al. Bide Bas it =k,
GNPV DI S Yot S e R S S P il 32 ot DN S EIE U B v IS e R G R
7E M8 i B iz i ey, Pz B s n] L3 3]k .

If the low flame hold input is activated on terminal 81 (see option/parameter 155), then this will take
priority over the hand button pressed inthe Status screen.

WIRAEA S 81 (WLikTUZ4 155) LJa FMRKIGEIREF A, WAERES R Lig T Fahigdl)s,
R KRR eis 1T .

3.2 Low Flame Hold & ‘kt&{5+:

Low flame hold is the state when the MM’s firing rate goes to its low fire position, while the burner is
firing. Fuel flow metering must be entered. Sequencing will not operate correctly if the MM is in low
flame hold.

TR KA DR 5 2 = 2 A B e 26 SR IR RO B I 1 —FioiRas, TR Be a4k Shbe, &
U NREHRE TR . RIS AL TR IR FFIRES, WHEF A2 IEHBAT

Mk8 MM

Mk8 F il i H

To put the Mk8 MM into low flame hold, put an input on terminal 95 go to the Status screen and press
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4 PID Control
the low flame hold button. The low fire position will be maintained until the input on terminal 95 is
removed or the button is pressed again. When switching from low flame hold to auto the MM will
return to normal modulation.
LAY MK8 B AL ARG IR FRIRAS, D AUE L 3 95 HYH AN HE RS i 4% MK JE TR
Fre . ARJOGH B REEAE, HEMIBRZS 95 R N B E MR KGR FRZE . ¥
KSR R TIH 22 E B, PSR & B T 5 Y

Mini Mk8 MM

MK8 28 47 il f ke

To put the Mini Mk8 MM into low flame hold, go to the Status screen and press the low flame hold
button, or put an input on terminal 81 (option/parameter 155 must be setto 2). Once out of low flame
hold, the MM wiill return to normal modulation.

LAE M8 TP HI B AL TAC KA TR FRRAS,  E A IRAS BE REIF 42 TR K DR RF 2B B A 28 0
81 b GET/ZHL 155 AN 2) #ATHIN . SERACKIATRERNT, PhilBE iR B 15 R

3.3 Auto Operation HZhiE4T

The MM ‘Auto’ operation enables the burner modulation to maintain the setpoint; the firing rate will
modulate according to how far away the actual temperature or pressure is away from the required
setpoint. The firing rate is determined from the fuel flow metering entered via option 57; the more
accurate the fuel flow metering, the more accurate the firing rate.

eI E B B2 4T W] DUERRBE & ORI € /L RN 3 R AR S B iR R B B [ 10 5 T 5 B A
W22 BT AT Y . RGeS AT OB R T 57 e AR BT R R e, BORNRE TR A
HERf, U bE R RHER .
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4 PID CONTROL
PID ##1

The standard control algorithm used by Autoflame to control the fuel/air ratio is PID control;
Proportional-Integral-Derivative  control. The control algorithm compares the actual measured
temperature or pressure and compares it to the user specified setpoint temperature or pressure.
Depending on the measured and setpoint values, the MM’s PID control will then either modulate the
burner up or down. The rate of change or speed of the burner modulation in relation to changes in
measured temperature or pressure is dependent on the settings of the PID control. The PID control
action is the sum of the “Proportional” + “Integral” + “Derivative” actions of the PID control. Each
contributes to how the 3 term PID control modulates the burner and each operates as outlined below.
Autoflame 44 T T #0RHZ S ELRORRAE R SETA R PID 3510, BIECWI. BU4r. sl )
SRV O T SR N R T B g M P R R R OE il B B g o ISR PID 2 AR 4 )
FAHAIBE A A FSR BRI IRGE S o 50 TR BT A 6 I AR A 1 71 AR A e i i Y
T PID 5 5E, PID #Hil 2" LB+ 73 + 3o hil IS A, Rl nl DU T PID 4%
HERRA RS, S TUSAT U T PTIE

The majority of applications can be controlled adequately using just the Proportional and Integral
settings; a Pl control setup.

A LA 3 v B n] RASE A B o N AR Y, BRI P2 i L.

Modification to the Autoflame system settings should only ever be carried out by
gualified combustion engineers. Changes to the Autoflame control system setup has the
potential to make the controller operate in an unstable and potentially unsafe manner.

Autoflame R s BAFH A B B TRETHEAT, Xt Autoflame il RE R EHTEN
A RS FBERFETARERHAN L ER R

4.1 Proportional Band L35 [#]

The Proportional term is specified in option 6 by defining the “Proportional band” (P-Band). The P-Band
is simply an offset from the setpoint pressure or temperature. Outside and below the P-Band, the MM'’s
PID control will modulate the burner at maximum flame, upon reaching the P-Band, it will then
modulate the burner linearly down (see option 6).

eI AR AT LLIE I E U FIVE . (P-band) 7EXEI 6 . BLEIVE EIfR M 5 28 BUE sk
JrekRaE ) — Al eE, I BUR T EL VG, B PID 32 i #7514
beds, EREPILLGIEEPN, JERR MREOTRGRES (LiEme) .
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110 4
ADJUSTED ON PRESSURE CONTROLLER NOT AUTOFLAME

109 HIGH LIMIT
108
1074 OPTION 9 = 1 BURNER OFF ABOVE SETPOINT AND ON BELOW SETPOINT
106
105
104 -
103 BURNER OFF
102
_ OPTION 10 =3
Z 1014
£ 100 100 PS| SETPOINT
ﬁ 99 —
= OPTION 11 =3
98 —
97 BURNER ON
96
5 7 OPTION 6 =10
94
93 —
92 —
91 —
90 P-BAND OFFSET
HIGH FIRE

Figure 4.1.i Proportional Band
BALi LOEE
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4.2 Integral Control R4 4

The Integral term is specified in option 7, where the “Integral time”, also known as “Reset time”, is set.
Within a threshold of the P-Band, the integral term has the effect of increasing or decreasing the burner
firing rate by a specific amount every “n” seconds. The amount the firing rate is adjusted by is specified
in parameter 106, the default is 10% of the difference between the measured and setpoint
temperature or pressure values, and the time period this amount is added, every “n” seconds, “n” is
specified in option 7, the default is 60s.

P IEHIAEILIN 7 AR, RPN )7 E PRy B B A7, HEEBCEAE P-band BIEVEE N
RO P 1] BE AR F A3 A0 ) B A3 1 0 el B AR R G 25 B IR Ge 32, RGeS 1Y IO BB AE S 4 106
MR e, BRUMEL AR I i B2 B s g (8 RN st il B2 Bl s ) 22 T 24 1) 10%, DL A" n DI ]
VA NI R, “n"fEL T 7 R E, BRAZ 60 7).

Note: The Mini Mk8 MM does not use parameter 106. Option 7 is integral time, for which every ‘n’
seconds, 10% of the present offset from the setpoint is added when below the setpoint, or removed
when above the setpoint, to the present proportional value.

H: MK8 IR I AE 240 106, I 7 2], SEUEMR T e S, S ik
SAEVCE i ARG LN 10% KA, 2 T 0E s R Sk BB B EEBIE

110
109
108
107
106
105
104
103
102

101 - 200 SECONDS

100

PRESSURE PSI

99 —

10%

98 —

97

10%

96 1 OFFSET FROM
95 SETPOINT

10%

94

10%

93
% ADDED TO OFFSET

92 FROM SETPOINT

10%

91

10%

90

30_{ 30_| 30| 30 | 30 | 30

OPTION 7 = 30 SECONDS INTERGRAL TIME
PARAMETER 106 = 10% AMOUNT OF ADDED OFFSET

Figure 4.2.i Integral Control
K42 15

(Parameter 48 = 0.8, Integral operation band of P-Band)
(%1 48=0.8, P-band R/ izf7iEHE)
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4.3 Derivative Control $#4r &4l

The Derivative term of the control system analyses the rate of change in the difference between the
measured and set point temperature or pressure. Derivative specific options are set in option 37, 38
and 39. The time interval over which the compared and measured temperature or pressure values are
taken is set in option 37, the derivative dead-band or margin above and below the required set point
in which no derivative action occurs is set in option 38, and the response sensitivity as a percentage of
firing rate increase or decrease is defined in option 39.

P ) 2R G 42 ) T 20 B I iR PR Bl g ANV iR B R e ) 2 TR A AR A o By 4l
FEIRI 37, 38 M1 39 W B, LB AL B 7B AN B 5 B AR B FR) N 8] () R& £E e 15 37
WHE, m e T 808 AR JEIX BT IR T 38 W E, LI A O s, A be A
T B FAAR FR w7 R A8 AE R T 39 T E X

Note: The Mini Mk8 MM does not use option 39. The derivative response sensitivity is set as default
to 10% firing rate. The derivative time set via option 37 is the time taken to add/remove additional
10% to the firing rate based on the actual value and the required value.

HE: MK8 R ISR AE AT 39, Talon i B R BBy 10%MRBEA A BRIME . 70 i [a]
R E I 37 BB, MR S BRE AT R 1 AN R T sl ER A4 109%8 %5 %

110+
109 —
108 —
107 —
106 -
105

104 -
103 —
102 —
101 <

OPTION 38 = 5
100

PRESSURE PSI

98 —
97 =
96 -
95

94
93

92 —

10%

91 =

90
-] 60 OPTION 37 = 60 SECONDS
OPTION 39 = 10% FIRING RATE ADDED

Figure 4.3.i Derivative Control

KIA3. Wi 1)

NOTE: The derivative action occurs at all points outside of the deadband. This includes within the
proportional band.

TE: SRR TR S SE N A HETh RE, LR AE LL BT LA
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5 INTELLIGENT BOILER SEQUENCING % e 4k ¢

The objective of Intelligent Boiler Sequencing (IBS) is to ensure that the minimum number of boiler/
burner units are in operation at any one time to satisfy the heat or steam requirement imposed upon
the boiler plant, inthe case of multi-boiler installations.

B RES R I H R 0 DR AE AR — I TR) B OR 455 /D B AP R s 0, NTITE 228 2 A b
IR R d T R R R BRI

The benefits from using IBS include an increased savings in electrical costs, a reduction in thermal stress
on the lag boilers, and an increase in overall plant efficiency. It is possible on the MMs to select steam
sequencing, low pressure steam sequencing and hot water sequencing.

A F R e A b R P AU R0 A5 B AR B D A 9/ SE R B B AL ) S I | R REAR AR
FEFSHIREL b AT DU R T IR Z&RHEF AIROKHET -

There are variations of the IBS software thatcan be selected via the options/parameters procedure:
hot water boilers, and steam boilers.
A DUIE I P B R 28 A TR IR T > B0 B e B R B I AR

A maximum of ten MM, EGA, universal I/O modules may be interconnected by a two wire screened
data cable. Any MM interconnected may be selected as the lead boiler for the sequencing. The lead
boiler is identified by:

P, A A ORI F A N i AR R DU I P A B RO IR SR AT I R, A R
] DU R NP I Efadr . 8t LR 77 e

1. Connecting a mains voltage onto Terminal 88 (only on the Mk8 MM)
FEZ i 88 (IE ] MK8 FEfilfid) b sE 3 B
2. Selecting Lead boiler inthe IBS screen
TER Be B HE e B a3 A
3. Instructing the modules via the DTl module (Data Transfer Interface) or by PC CEMS Audit
software.
i B AL R el PC CEMS Audit #{F afbise  Hidr 4

The sequence order of the MMs in the loop can be changed by changing their ID numbers or by
changing the order on the DTIif shuffle sequencing is enabled through parameter 101.

MMZH 101 B8RSR G, BB HE R0 T DA R 258 HpR 1R 5 B eSO A% %
PR R 2

Sequencing can be used with external load detector and multi-burner operation, but it cannot be used

with external modulation.

HEY AT BLS SR S BT 45 AN 2 B dris AT — iR AE A, (BANE 5 AN AR T AR A
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5.1 Sequencing Schematics HiF & &

5.1.1 Sequencing Connection Diagram HifF & K&

DATA CABLE TYPE: BELDON 9501

-
: EXTERNAL RELAY FOR
| HEATING BOILER RETURN
| VALVE OPERATION. |
: | :
: L
| | OO |
|
: ===
|
|
| B _|
| = Qi
| +‘ "_}
| a
| o F=A
|
|
| EEX:
| |
N i
|
Ll __BOIER 1 1lEAD
|
| |
SEQUENCING
| | LEAD SELECT VIA M.M. TAKES PRECEDENCE OFF
| OVER DTl LEAD SELECT COMMAND \] SELECT SWITCH
|
|
l THE CONTROL PHASES TO EACH MM /EGA MODULE
LNE  (MAINS) & DTl UNIT MUST BE THE SAME AS THE SUPPLY

PHASE TO THE SEQUENCING SELECT SWITCH.
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5.1.2 DTI Connection Diagram ## &4 % K

/—di Hjil —
I J' A L
I || DATS CARLE]| H 1
| - +* R ¥ i
| il SEN-T I I m = e e |
=11
+ - :
A 1o
[T= -.I'l'IH m E.
Y |86 @ 2
il il &
-t ____1_1
r
I EXTERNAL RELAY FOR
I HEATING HOILER HETUHM o
| Wa| VE OFERATION |
I ) 2 )
I [TOATA CARLE | [
| " Y w5
M I| L
| [=® O @DT| [ @ |
I m L 1 B ", e T
I » ==
I
I
I
| .
I + T '_:-
I a8 a
I " A of- |
: - e EEea
| 290 | LX)
I | I
I
T ——
i________ﬂlelL_LE_-’--_'-'
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5 Intelligent Boiler Sequencing

5.1.3 Hot Water Example # /K741

Exgmple wifin 3 Boile...

10 Million BTU/H

Boiler 1 Boiler 2 Boiler 3 % Mixing Valve
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Load
0% —
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Decreasing - - !E Mixing Valve
100% —
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5 Intelligent Boiler Sequencing

5.1.4 Single/ Multi-Burner Examples B/ MRz~

Boiler 154y Boiler 25472 Boiler 3 &% 3

Note: Mult-burner operation is not available on the Mini Mk8 MM

E: BRBEBRIEIT R T MK8 Bk .
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IBS Communications
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5 Intelligent Boiler Sequencing

5.2 Sequencing Options and Parameters

HF RN S

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

A SN SEER MBI T BNHEARARETES, HERARTETHE Autoflame BIRER
GHREEE. RET] EXZEIIRNRERS T RN R ESERAS AT xR ANh A&

The following tables show the sequencing options, parameters and expansion options (Mk8 MM only)
for the Mk8 MM and Mini Mk8 MM.

PRER T MK8 {ZEHIIHUR Mk8 S f S I HE i . S EORY eI ((UH T MK8 2
HEHR)

Option & 15 Description i1
16 Sequencing and DTl enable HE/7#1 5 Ik &z 0
33 MM identification $ il Bk b7 17
35 Sequence scan time HEFF 313 ]
40 Warming facility for low pressure steam i & &r i in#4 % #%
41 Warming mode Jifi #upk 5,
42 Standby setpoint £ E £
53 Steam sequencing burner off time 7&7<HER 84} 5% A1 [A]
54 Steam sequencing burner on time Z&7<HEFFER Y R S [A]
57 Fuel flow metering kR =i &
100 (Mini Mk8 MM only) Sequencing/DTI or Modbus operation

(LT MK8 e s i) He w1 1L sz 1 5 Modbus 21T
1 Sequence scan time setwhen unit goes offline

VA WAL BRI P 42 5 B T

3 Number of boilers initially on %4} 547 5 2 50
5 Modulation timeout 75 2K
57 Highest MM ID fi K= il B HuAR 1
62 Hot water sequencing #/KHEF
86 IBS change down threshold IBS #1518
87 IBS change up threshold IBS 141115/ {&
101 Shuffle sequencing £z HE 7

Expansion Option (Mk8 MM only) Description i B
F IR (UM T MK8 2 il 5 )

Sequencing/DTI or Modbus function

HE 7 1800 A5 v 1 5L Modbus T Rg
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5 Intelligent Boiler Sequencing

5.3 Hot Water Sequencing Kk

5.3.1 Implementing Hot Water Sequencing $UAT#vKHEF

For hot water sequencing, a temperature detector must be fitted to all the MMs (only master MMs in
Multi-Burner operation if option 14 is set to 1 — Mk8 MM only) and option 1 must be setto 3 or 10.

BEAT FATKHE PP I 0 250K Tk FEE Ao 0 45 22 266 1 i A7 )P A bR (Rt It 14 80y 1 (VA

Mk8 FEfIREH) |, WX FF 23 AE Z RGeS AT B Bl 1), HikIl 1 B0l 3

5% 10,

As sequencing is based on firing rate, the MMs must have fuel flow metering entered, see option 57.
The burner rating is set as point 1 high fire in fuel flow commissioning. See the Mk8 MM Installation
and Commissioning Guide and Mini Mk8 MM Installation and Commissioning Guide for more
information on fuel flow commissioning.

BT HEF AR R R AT, R i i NIRRT B, WOET 57. BARRAR A
SEMEAERHAE R SO AL 1 & kE. ST RRHRE R B 245 Big L Mk8 FE iR 2
%3¢ 5T B LUK MK8 T A aa il i e 22 3% 5 il e e

The MMs can be configured for sequencing either in Commissioning Mode, or Online Changes; this
allows the commissioning engineer to implement/adjust sequencing at a later date after the burners
have been commissioned.
%@%gg%&%ﬁﬁﬁ¢&§H?ﬁ&ﬁ%%&¢&§,ﬁﬁiﬁﬁﬂ%ﬁﬁﬁ%%%ﬁ%
AT ELE ¥ o

Each MM in the sequencing loop must be set with an individual ID number through option 33; no two
MMs can have the same ID number in sequencing, Multi-Burner operation, and when connected to a
DTIl/Modbus interface. The highest MM ID number should be set for that sequencing loop in parameter
57, so the system only looks for communications with these MMs. The maximum number of MMs that
can be in a sequence loopis 10. If there is a DTI in the sequence loop, to control the sequence loop via
the DTI, parameter 101 must be setto 1.

HE PG p 1 A P B AL U8 I I T 33 WA — NIRRT, AR BETE
Her . 2B ia AT ME R4 0 /Modbus 42 LA AR AR RS . ES% 57 FaT LA
WY R = bR R S SO IEIN, IXRE RGN R TR IX L R @A . ZEFET IR
IR AR S R KBy 10, M RAEHE IR i Bl A dmae 11, D0 AT DU S i 80 % fan %
FHEHIHEP IR, HZ240 101 AN 1.

To enable sequencing, option 16 must be setto 1, or 3 for sequencing with DTI. If option 16 is set to 3,
then the DTI/Modbus interface is capable of some remote control. The individual and global required
setpoint, lead boiler select, sequence order, enable/disable and firing rate can be set remotely. If an
MM’s firing rate is set by the DTI/Modbus interface, then that MM will not follow the sequencing loop.
Jo PP T 16 625y 1 8% 3, T A Bl A% D HEFe . ki 16 oy 3, I
B4 44 L/Modbus # 1A] DU T I3RS iRz, Bph e miMI R BRIT R W€ i B8l Y
W I 5 IR IR 3 AT DB R4 i o G SR A% I BT () 1 e} 23 2 s iod e dl
4% H/Modbus O 3CE,  MIEHIBRSA 3T HE PR .

For hot water sequencing, option 53 must be set to O to disable the standby warming which is used in
steam sequencing. Options 40 and 41 must be set to O on all the MMs in the sequencing loop. If
warming is required for lag hot water boilers, then hot water sequencing can function like steam
sequencing by setting option 62.

POKHEFP LI 53 WZBCN 0, BAZEF 7280 BRI AT R . FEFFFPIRHA T
Peifitrt, BT 40 A1 41 HRAZABN 0o WRAEE KB T3 M, WK HE R BE15 128 10
62 BB AR — AR

In a sequence loop, there is one lead burner, and the rests are lag MMs. The lead burner identifies its
own firing rate by looking at its fuel flow metering data, proportional to the system’s load
requirements. Having established the percentage firing rate and maximum heating capacity, the MM
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5 Intelligent Boiler Sequencing
will calculate the amount of heat being contributed to the system by this burner.
EHF IR A — A8, HAMEC VB H . b nr Dod i &5 KRR &1 E
WUONRREE, BN E T EEIE S R4 N R 2R . ERE A2 | 73 LU R KN #4
ReJ1JE, PRI BB Ss M R gL I E

The sequence scan time, see option 35, sets after how long the firing rates of all the MMs in the loop
are assessed. The scan time has a critical effect on the responsiveness of the sequencing system. Too
long a scan can result in the boilers not coming online quick enough to meet the load demand; too
short a scan time (shorter than the burner start-up time) can cause another boiler to be brought online
before the previous lag boiler has started firing. The scan time should normally be set at minimum, the
start-up time for the burner.

FE PPt S 8] 7] DLEEAE IR Hh BT 42 ) B ER R R 38 0 SR AR T 35 TRl &, 4 i (] f) S B
VEF RS2 HE R 2R G0 e S TE] o RN [R] G, B AT BEAS 2 PROEIDRAL AR & SR K,
R AT, WA CN TR R B R R S B0 R S8 IR e T A RA e AT o
B T I ) 22 /0 I 55 R 245 3 Bl I T AR [

The lead burner looks at its firing rate and sends a command to the lag MMs to either being contribute
to load because it cannot reach the setpoint, or to stop contributing to the load because the system has
met the load demand. Only one lead burner can be selected at one time, if more than 1 is selected as
lead burner, then the MMs will ignore the sequencing loop commands and return to independent
firing. Parameter 2 sets how often the ‘bus driver’ MM requests and transmit information to the other
MM The ‘bus driver’ is always the MM with the lowest ID number.

T E R R R A E IR R R R R S, BN IBHIEIRA S REBE /L, ARG EE
W R EREOR I P TR 1B g . — O seia B — Dl Wk —Uasse 7 24 B,
MR s HEFP a3 fr & IR IR IO IR . S8 2 T B A IRE) a1 hil B s ok
5 R B ) AR AR R R PR B (S B ROIA, LR IREN R A e A R IMR IR R IR

The MMs will start, continue or stop contributing to the load based on the change up and down
thresholds, see parameter 86 and 87. The next lag MM will be brought online if the lead burner
cannot cope with the load demand, and its firing rate is above the change up threshold. Alternatively,
the MM will go into standby, warming or offline if the last two lag MMs have a total combined firing
rate less than the change down threshold, because the system can cope with the load demand.
PRSI AR b T AR BIE S 3. dksisqfTeliis i, W24 86 Ml 87. WK MRS s Ioik
Wi R EER, WS R T — iR H R, HBREH KT ERME. AR, R
HIBR AR RN T N EME, RIS InRAEARES, BN R GERT LRI
IR,

For example, if the change up threshold in parameter 87 is set at 90%, then if the last firing MM in the
sequence is above 90% firing rate, then upon the elapse of the next scan time, the next lag MM will be
brought online. If at the next scan time, the firing rates of the last two online lag MM are 30% and
40% respectively, and the change down threshold in parameter 86 is set at 80%, then the last lag MM
will go into standby, warming or off depending on how the sequencing mode is set.

filtn, RS 87 Hok ERMEBCA 90%, FEHET i B 5 ARSI fil i 90%(1 ke %,
MR LR N — 43S 8] 5, F SRR HR L. W RAE S — I 8], A Jm S EBRLEY
JEIRPEHIREIMRBE R 715y 30%F1 40%, 1EZ% 86 ' N BIME BN 80%, I i (iR 12 il i e
KA AR, XBGRTH RS 3 E

If a lag burner fails to start when requested, the scan time will be decreased by the offset set in
parameter 1, until it is automatically ignored from the sequencing communication loop. If a lag burner
fails to modulate after being requested to contribute to the load requirement, then that MM will be
ignored from the sequencing communication loop after a time delay setin parameter 5.

R — AN IR ASAETE K IGE B8, MR AR IE S48 1 ThBCE R E T >, B
EAEARFEEIEA T H B RNE . WR— N E IR R85 15 1 SR o BOA R SRR, WAERE
U5 h B TAREIR o, AEHRF 85 R ok A d A
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5 Intelligent Boiler Sequencing
After a power recycle, the number of MMs which are initially set on when the MMs start up again, is
set in parameter 3.

FEBN IR G, M IR R R 3 i ek i B PR R B R v AAE S5 3 i .

5.3.2 Two Port VValve Operation
P i I PR IS AT

In hot water sequencing, when there is no demand for all of the lag boilers to be on, the system will
close the two port valves on the lag boilers that do not need to be on. This will stop the hot water
circulating in the system from passing through the boiler and the heat being wasted. It is possible to use
Terminal 78 which is a switched neutral to control the two port valve. Thisworks by switching to neutral
once the burner has stopped firing but if the temperature of the boiler ever gets above the required set
point then Terminal 78 will switch back even if the boiler is not firing.

FEROKHRFE 1, A IRt A ER A B, R G S HAN 5 28 3 B B SB A b b g A i
PR, XK S M R GE I FOKE I . AT AGE FH D)3 28 P e RO 2 78 SR Ao 1 I . 504
e a5 LRGeS W] DAY = v, B G0 SR A AR v T T R BOE R, A 78 KU lRk,
RIS £ b AN PR IR S o

[0 When the two port valve is closed on an OFF lag boiler, if at any time, the residual heat in that
boiler is above the required setpoint, the valve is opened immediately and the heatis let
through the system. The two port valve then stays open.

E 5% R SE SB A b b 5 P 9 i L RIS S G SRAE AR IR i o A SR A B s T T i B8
s W TPRSZRIAT I, ERGEN KRG, SR P IR R FRFTTRRAS

00 When the lead boiler recognises that it needs a lag boiler to come online after the sequence
scan time, the lag boiler will then run its relay tests. This will open the two port valve
immediately and it will then stay open.

2 F R R H TR EE K e b R R AR I (B S BCHLI,  SE A Ao ik AT 4% FL 38 U
XK SLENFT IF P o IR ORFFHT TR o

For the two port valve to close, the lag boiler must be in standby mode, and the actual setpoint must be
on or below the required setpoint; it must be in this condition for at least one minute.

A SR B P R G P, AR P b AL T AR R, B SERRBOE R 20 T B T T 7 B
o WATEZRD— 7B W IRFRIL SR, WS 14 R] 5% H

Terminal 78 on the MM is a switched neutral connection for controlling a two port valve that would
normally be installed in the boilers return pipe connection to the common return header. This facility
ensures that boilers that are switched ‘offline’ do not contribute return temperature water to the flow
header thereby diluting the flow temperature to the building.

PE S s 78 D) B VIR Ja T LA P 1 I, 38 i 1 1R 2 AR AR KR L
[ KE 55 LIRS ARIE . iz ] DA R BUAL I B b AN 2R 3R DK AR A i sk, i al
LRRAR 5 i B
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5 Intelligent Boiler Sequencing

5.4 Steam Sequencing ZEHF

5.4.1 Warming Steam Boilers fn# &1 4R

The difference between steam pressure sequencing is the warming periods; the IBS settings explained
in section 5.3.1 are the same (see section 5.4.2 for options 40, 41 and 53). By keeping the lag boilers
at low fire when they are in standby/ warming, when they are requested by the lead MM to come
online and contribute to the load, they will not be started from cold.

IR T R Z I AE T Inakef 8], 2% 5.3.1 FiFTAR IBS W EZMFEM (W 5.4.2 16T
LI 40, 41 K1 53) o HIEIRBIF AL T REHUIMBCIRAS TS, EIR B IR RIS KNG, e IR Ba
B AR HIBREDR L, ST SR H 5.

A steam boiler is at risk of thermal shock if not warmed before running at high fire. If the lag boiler is
required to contribute to the steam load, then the boiler must be warm in order to contribute quickly in
a safe manner. If the boiler is started from cold and allowed to fire at a high firing rate straight away
then this may cause damage to the boiler. The tubes will increase in temperature and if the boiler
started from a cold position then this will cause thermal shock to the boiler.
USRI R S JHEIBAT BTSN, A AT R 52 2P bt 0 XU o 20 SR S 3R A b g 2 SR 4
IR, WA AT Ik, DUEPOEBE N Z 4R . R 2 B 3 JF U VF BHAE A K
JEF RS, AT REX Ba kPl iR . B IR RN, i R AR LB SR B, K2
B i A

Additionally, not warming a steam boiler can result in a slow response to meet the system’'s steam
demand. For process applications and critical sites such as hospitals, it is imperative that the steam is
met efficiently and quickly. If one of the boilers fails, or locks out then it is very important that the next
boiler in the sequencing loop gets up to pressure as quickly as possible. Therefore, if this starts up from
a cold status then this will take a long time to get up to pressure safely. By warming this lag boiler this
means that the boiler will maintain a pressure, offset from the required setpoint in order to ensure that
when required this gets up to pressure quickly.

BEAh, ZEIR AT BE 2 S BRI NGE L, DU R ZARITER . 2T T 2N MY,
FrangERs, 7V AN R R PR ER . W — AN R A R e, AR A
[ — A h 5 EUS PR R DR, B, R WA RS T RSN, W E AR A A
REk B4R 1. IR INFAGEIR T, W ERE R R FFE—E KN, AT AT 75 BE
RUPEOR IS AMEE, DU A OR PR 2 K

5.4.2 Implementing Steam Sequencing

PATEIRHERF

When the IBS software control package is applied to steam boilers, its operation is similar to hot water
sequencing but with additional features and enhancements as explained below. In the case of heating
boilers only two states in the control form exist, either on or off. When steam boiler variations of IBS
are optioned there are three states which are controlled sequentially.

24 1BS BRI AN H 28R ey, s T SHOKA AL, BIEEHE DL ek i in
DREAMIG ST RE o LA InER iy, FEFEHIR N AAAAE M MORES, BEshelifs b, iz
IR AS RN, A AR LE R 12 I = RS .

Just like in hot water sequencing, steam sequencing is used to ensure that only the minimum boilers
required are contributing to meet the required setpoint, reducing fuel consumption.

HHOKAFAHRE,  Z87HE AT LUR 10 DR A 5 22 a5/ S0 B B b A P 7 BOE e, AT 92 A
BHEFE.

Mk8 MM and Mini Mk8 MM
MK8 5 il 155 e F MK8 fak Y 478 | A e
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The steam sequencing operation has 4 sequencing states:

ZIHEF 24T AT LR DU R HE R IR A -

0

0

On — the burner fires and modulates freely to meet the required setpoint. The burner will start
and stop according to the above and below offset differentials (see options 9, 10 and11).

JE B -IRBE ARG T B B 1 DA L T 7 BOE RUITEDR, BRI ARREAR 3 KT B B b
PEESRE (LT 9,10 1 11) JEEhAE L,

Standby — the burner remains at the low fire position to meet the standby setpoint (set as an
absolute value in option 42). The burner will start and stop according to the above and below
offset differentials (see options 9, 10 and 11).

FENL-TAE o DR FFAEAR JORA AL B AT R AL BCE s IR (FEIR T 42 th s X ED .

PAB AR IS K T BN T AME Z R (T 9,10 F1 11D JHBh A L.

Warming — the burner remains at the low fire position to meet the standby setpoint (see option
42) and runs according to a timer of X minutes firing (see option 54) and Y minutes not firing
(see option 53). If option 54 is set to O, then the burner will continually fire at the low fire
position to meet the standby setpoint in the warming state.

INFA—IARE 85 PRIFAR KEAL B LA R R HLBOE RIZER. (TR 42 TP B4 E) JF
R X o BiRle (WRIT 54) MY b AAke (kT 53) &I a i IS T. AR
%Iﬁ 54 W 0, NIRGER R AEAR AN, B 48 Bk )oe LA 2 I HCRES S AL BOE /U2
The burner can also be controlled by a (warming) thermostat fitted in the boiler shell, wired to
terminal 82 (see option/ parameter 156).

PRSP LU I 22 38 fE e b ot B CInto TR ST, Bl she 5% 0m 82 AH
& (OIETUS4 156) .

Off — the burner does not fire.

15 LE- BRI AR ARR -
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5 Intelligent Boiler Sequencing

As well the options/parameters given in section 5.3.1, the following also need to be set for steam
sequencing:
bR 5.3.1 W AT/ S8, 2R FIE R 2% E DN G

[1 Option 41 — Sets whether all the lag boiler states, either the first lag is kept in standby state
with the second lag in warming and the remaining lag MMs off, or all the lag boilers after the
first lag boiler are keptin warming state and there are no boilers offline.

I AL-BCE TR IR B oRAS, RIS — Bt e A TR HUIRAS, 28 —EiB sl 2
AT PR, AR IS HIR PR R oC ], BEE —SEIR Bl Ja B P S IR A 2 15
b T I FACIRES B kiAo

[J Option 42 — Sets the standby setpoint for sequencing where non-return valves are installed;
the first lag boiler will aim to maintain this standby setpoint when in the warming/standby
phase. Thisis set as absolute value.

WEI A42- 2450 22 1E 1] BRI ¥ B I HLBOE i, FEIMBAHLIT B, 38— SR A
WRFFAEZAHLBOE /U ZEN BN E

[1 Options 53 — Sets the steam sequencing burner off time. This is the time in minutes for how

long the boiler will be off for during Warming mode.

I 53-1 B 2V H T b 45 s 1a], BRI R S B 45 L IS T R R 40 B
[0 Option 54 — Sets the steam sequencing burner on time. This is the time in minutes for how long

the boiler will be in low flame hold for the boiler to heat up to its standby setpoint, when in
Warming mode. Options 42, sets the standby setpoint.

eI 5A4-¢ B AT THE P R R S TR) o RIEE I AR W A b I A AL IE s i
AR KHEORFF I 20 BB, T 42 FI T W B A HLIRE /.

5.4.3 Low Pressure Steam Sequencing

RERSHRF

For steam boiler plants where check (non-return) valves are not installed, or the required setpoint is less
than 2 Bar (20 PSI), it is not possible to use a standby setpoint. Each pressure sensor would read the
same pressure value, regardless of individual boiler temperature/ pressure. A thermostat (aquastat)
can be installed into the boiler shell, and option 40 must be set to low pressure steam sequencing.

BT 2225 1k R R BT R € RN T 2 Bar (20 PSHMZEIRBa) T A REAEFHAFHLE il AN E
T G B BOI R A S 7048, TR S M R A g g 2 /b (HiR & OKIE B 3R
ax) WLLde e Ahae b, i Bk 40 BN IR S 28T

For the Mk8 MM, a 230V/ 120V input on terminal 93 (see option 79) will initiate the warming for that
lag boiler, and this will fire according to the warming interval timings in options 53 and 54.

2T MK8 Y, Zi 93 (JLikT 79) B 230V/ 120V f N B INPGEB Y,
W MR TR T TR) B BEAT AR (LB TIT 53 1 54) .

For the Mini Mk8 MM, a 230V/ 120V input on terminal 82 (see option/ parameter 156) will initiate
warming for that lag boiler, and this will fire according to the interval timings in options 53 and 54.

£ Mk8 AL IR, A 82 (WLLHUZHL 1560 L) 230V/ 120V fiy NI In#AGER
B, B AR R 1R TR) RS HEAT A (ILIETI 53 F1 54) .
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5.5 Troubleshooting — Sequencing

R - HE T

The IBS software can be used for up to 10 MM modules. It can be burners with water level control and
also EGAs.
IBS #AF AT DA T 298 10 M=, A3E A KA AR S B A AR 35 .

Troubleshooting

R HEER

If the IBS software is not turning the lag boilers on and off as needed to meet load demand, this
indicates that there an issue with the sequencing communications.

U 1BS BT BAT 5 ShElfs L SEIR B DA A2 R, IXR W HE A5 H B ) AL

Fuel flow metering must be set correctly on all the MMs as this is used to determine the firing rate and
burner rating which the IBS software looks at to decide whether to bring on or turn off lag boilers.

FIA il BRI BT E A SRR R, PR nT DA T B A A i A E
M 1BS BAFRERE 1 5E & 75 )5 B Elds LR fa .

The MMs must be connected via a Beldon 9501 daisy chain configuration, with the data cable
screened at one end.

T s AR R s 0@ 1 V1 3 9501 S ALBE LS MIREA T, — I AT T B HL

During firing, an MM will be removed from the sequence loop should any of the following occur:
FERRGESE], TR BLLAT [, AT MR A b L B
[0 Communications to the MM has timed out
P I B P A I
[0 The MM has been disabled remotely via the DTI or a BMS with option 16 setto 3
PR R A A L B T T R G AT 16 Wy 3) MmRst il
0 Option 16 on the MM is not setto 1 or 3
PEHISIER FIETT 16 RBH 18 3.
0 The MM is inan error, burner lockout or expansion alarm state
PERIRCT IR, SRR AR BUE B T 1R EIRES
[0 The MM has not started modulating within the required time
2 S LA e 5 P T AT 3 Bl 7
0 TheDTlis manually controlling the firing rate
N E L TR ARE L EIE A I b
[0 Modulation exerciser is being used
IEAEALE FH 7 e R4 o
[0 Option 47 has been set for cold-start routine
IR AT HBONH R IR 5] o
(1 The MM is in Hand or Low Flame Hold mode
PEHBRAE T T B BUR K PR R
[0 The MM has been optioned for Modbus
Modbus Sk $ | iRk,

Testing Communications with an LED
i LED B9l AE

When having communications problems between Autoflame M.Ms., a simple test with a standard 5V
LED can confirm if they are due to hardware or wiring problems.

2 Autoflame 2 il B I [a] H L@ AE By, w7 BAFH — MR SVLED #EAT {7 B g0, 0 5E
Fe B A ] I R R 2 ) i
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5 Intelligent Boiler Sequencing
Take a standard 5V LED and wire it into terminals 27 and 28 of the MM ensuring correct polarity
(black connected to the negative leg of the LED). If the MM is communicating, the LED will flash
intermittently. If the LED does not flash, check the polarity is correct on the LED. If the LED still does not
flash, please contact Autoflame Sales Department. Do this for all the MMs inthe sequence.
i —AMRiER 5V LED Jfdid BEfi s 2 27 M1 28 b, Wi IGER: R (REER:
LED 6tk o Wit iai@ s, W LED ¥aEiN k. Wk LED BA Nk, &

LED HIHMGERR S IER. R LED VoRINER, TEESR Autoflame 8. [AJHZIUF It
FIT A 2 AR
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6  MULTI-BURNER OPERATION — MK8 MM
ZRBERRIZIT-MK 8 4k

6.1 Multi-Burner Commissioning

Z e AR I

Multi-Burner operation is only available on the Mk8 MM
ZIRPEARALIE MK8 P B 1247 .

Terminals 23 and 24 are used for Multi-Burner communications; a screen must be connected at one
end, please see section 6.6.
Ly 23 F1 24 A T2 ks idfE, wmil b i — A his:, W 6.6 1.

Options 43, 44 & 51 have to be set correctly to implement multi-burner operation. Both the MMs in
multi-burner operation must have identical software (MM, BC & DI). The MMs can be commissioned
simultaneously or individually by setting option 43 to O.

PUAT Z P As BT UAIER I BRI 43, 44 F1 51, ZAKEAs (1 /N2 HI AL 20 22 26 A1
[FROFE (MM, BC A DD o AT DUBIDEIR 43 By O kHERIBLEEAT 5 1 Bk 4 48 8 k.

Before commissioning, set the ID number for the MMs through option 44. The master burner must have
ID number 1 and the slave burner must have the ID number 2 or greater. The multi-burner 1D is
independent of sequence ID number, which should also be set as required via option 33. Option 51
must be set to the highest multi-ourner ID in the multi-burner loop as setin option 44.

WECHT, BRI 44 WEEHERIRRS, DR BRSSO 1, WA AR RS
Whfe 2 B R ZBERIARR SR IR S AR, FEFE AR RS AT LU T 33 #ATIRE .
TEZ PR EREIA T, T 51 2B N2 IR as R KPR RS, ZIRREHIEH iT LALEIR T 44

e

It is the commissioning engineer’s responsibility to ensure that no adverse effects are
caused as a result of this, particularly, stress to a boiler not designed to have only one
burner firing. It is strongly recommended that they are commissioned simultaneously.

WA TEMA REMRREFASMAATRWE, THERARFHEEN, AaRE MRS
BRER. BATERRIE RN SRR AT E .

Proceed to commissioning as detailed in Mk8 MM Installation and Commissioning Guide. After
commissioning the units, if commissioned individually, option 43 will need to be set to 1 or 2 as
appropriate.

2 Mk8 AT 224 5l B s BT . e m, R AT Y, Tl 43
WA 1 B 2.

For fuel flow metering, both MMs should be firing, all burners will follow the firing rate of the unit
being metered. Each MM has to have its fuel flow metering done individually one at a time. Please
refer to the Mk8 MM Installation and Commissioning Guide for information on how to enter fuel flow
metering.

TR, PIMERI BB AR, P IAbE Ak T T B A R . R
HIRLRAEF AR S AT IR B TH R, R T ARCENRE T TS MK8 f2 i i 2225
SRl

For single point change, all burners will follow the firing rate of the unit being re-commissioned. It is not
possible to perform single point change on more than one unit at a time. When more than unit requires
recommissioning, these can be done one after another or with a full recommission on all units at the
same.

XL TSR, B RGE A A6 0 S U A A AR . — AN BERS AN B AT R O
52/ R ) o 3 S R =2 - 7 0 O A% et £ S b i = A L R S N T S -
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6 Multi-Burner Operation — Mk8 MM

6.2 Normal Operation IEHIB4T

Fully Linked 5545 5

If option 43 is set to 1, (multi-burner for fire tube applications), then all MMs will fire simultaneously.
The slaves will always take the firing rate from the master, including when the master has been put in
low flame hold or hand mode. All MMs will start-up together and phases are checked for multi-burner
sync — position to purge, position to start, ignition and modulation.

WL 43 By 1 (BRARESHTKED  WIFTA RSO RN R R . 2 E b ab TR K
YA TR FFERT- SN, BRI RE  EBn P SRR A . pir T 42 B HOR — k2 3 Bl R 2 MR be
sEBZEME. B E . KA BRI E .

All burners will fire simultaneously at all times; the internal stat of all MMs will open if any one of the
burners is shut down by external stat.

FrE BRI AR I 24 [RIIN RARE, W IR IEAS R e g o M B2 ] i e 45 1k, 0 B s o A Ty Py 4
Gl SR AP

If a lockout or error occurs on one of the MMs, then both burners will turn off, until the lockout/error
has been reset. Both MM will proceed to start-up and fire simultaneously

IR FEA PSR B DU R, IR AR G, EEBUE/H IR PR E . W21
PREBRORE 4K S8 5 B0 I [R] IR o

A load detector does not need to be wired to the slave MMs, only the master MM. The load detector
input on the slave MMs can be left open circuit; it will not be error checked during multi-burner
operation.

Gkl e AN 7 22 5 NI AR D e, AR ISR R] o SRR ) 28 2 WA RS R
AR AT DLORFFIT R, 2 RBe a8 s AT IR A 2t A A iR

For hand and low flame hold modes, the inputs must be wired to terminals 94 and 95, respectively, on
the master MM No inputs are required on the slave MMs.

FEF B AARKIA DRI, SN e 2 ) 5 BRI b2 im 94 A1 95 &, MI%
HIBL AT EHIA

For sequencing with multi-burner, the Master MMs can be connected via terminals 27 and 28 in a
daisy chain configuration. Option 16 should be setto 1 or 3 on all master MMs. If the all the MMs are
connected to a DTI, then they should all be connected be via terminals 27 and 28 in a daisy chain
configuration, including the slave MMs, Option 16 should be set to O on all slave MMs. This would
allow the DTI to gather information from all the MMs in the loop. The lead boiler switch should only be
wired to terminal 88 on the master MMs.

LI IN,  FAEHIRR R T DUl S fE BESS A T i A 27 AT 28 iR, iy BRIk b
LT 16 #RN BN 1 BE 3o WK A 13 IR — AN Bl AL d i FHERE, IR N I8
RS T ) i 27 A 28 HEE, FirPAHE A FERIRER, P AP R L iE T 16 AT
iy 0, XFEEHE AL S D] DONE IR I A7 s EAEE R . BT oS 345
iR b i) 2 88 AH %

If there is a loss in communications between the MMs, all of them will open their internal stat and a
‘multi-burner communications fault’ alarm will occur. They will all shut down and only start once all are
communicating via the multi-burner link.

WUER IR 2 L@ ME, WA SRR TR NSt iR B2 R be #4318 15 ik
PR, fEfi oo, R 2R keds TME&F@ G

Independent fault

gL VA

If option 43 is set to 2 (multi-burner for water tube applications), then both MMs can fire
simultaneously and independently.

N RIETR 43 Wy 2 (HT/KE R ZIAbeds)  JIPTNE f AR [R] ik A i be .
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The slave will always take its firing rate from the master, including when the master has been put in low
flame hold or hand mode, apart from when the master is not firing or is in a lockout state. If the master
MM is powered off, has an error or multi-burner communications loss, all burners will shut down.

B IR TR IA R LTS, AP a6 2 N i B IR AR, BRIEE
PERIBHOR AP B AL T B R A o AR EPEhIB T e, 2 AN TR B 2 AR AR 15 22K,

LB BT BRI A A O A

If a slave MM is powered off, has an error, lockout or multi-burner communications loss, then the other
MMs will continue to fire independently. When the master MM is powered back on, the error is reset
or the multi-burner communications is recovered, all burners will then start-up in sync and resume firing
in multi-burner operation. When the slave MM is powered up, the error, lockout or multi-burner
communications recovered, it will restart and resume multi-burner operation.

R AR TR . IR R BIUE B AR ERIEAE R, I A A B R B 4k SR )Ge o
LIRS E R I, UK R B B E 2 IRR AL, TR R R R s 2
IABE RIS AT R ORFFIRGE . S NIRRT, PraER. BUE BB IR A B ORI R, 424
RRHCRs 55 IR DR 1R 2 AP B AT

A load detector does not need to be wired to the slave MMs, only the master MM. The load detector
input on the slave MMs can be left open circuit; it will not be error checked during multi-burner
operation.

ORI A A TR B S NI OE B, R R R RN AT SR DA AR N B B
PN T CLORKETT I, 2Rk as s AT MDA SR A A i

For hand and low flame hold modes, inputs can be wired to terminals 94 and 95 on all MMs. When
the master is put into low flame hold or hand, all units will follow the master. If a slave MM is put into
hand or low flame the burner will continue to follow the master.

FEF A AMICIIA R, AR A0 ) 5 EiEhE e B 2sn 94 F1 95 4. 4 E
PERIBAL TR KA R T B, P ik o5 HRIG PR IE T 42wz 4T . an SR AT 1)
B ALT Fa A AR KA DR I, RS AR 4K SR ER Bl - P RIS AT

When they fire independently, the MM will go into hand or low flame hold if the input is active on its
terminals 94 and 95, respectively.

G GES AR 2w 94 F1 95 il JE SN, R AR HOREE N T3 BAR JCkE Ok
Fif .

6.3 Multi-Burner with Water Level Control
T K ALEE ] B 2 MR IGe 2

With water level control mustbe enabled on the master only

LIS B AR R K LA D RE -

All MMs can fire simultaneously or independently as per section 6.2 with water level safety provided
by the master MM. If the master MM is powered off, has a communications loss or an error or
expansion alarm, then the slave MMs will all shut down, until the master MM is powered on,
communications restored or the error or expansion alarm has been reset.

AR MK 2 e, B A PSR AR YE 6.2 11 ik R I B ke B e . 2R
TR, LA ER . BREERE, WIS HIROR 2 oc ], BHAE B amgiuE
B W IEME B R AR E R E .

If the master MM has a normal lockout or is notrunning due to internal or external stat, when option
43 is set to 1, then the slave MMs will continue to fire independently. Unless the master is powered off,
has a communications loss, develops an error or an expansion alarm.

D SR A AR A U B R DY N AR AMEIRES RIS AT, ksl 43 oy 1, U IR
ol Ak Ge, BRAE TSR mI T . I BLEE ER . HREERE .
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6 Multi-Burner Operation — Mk8 MM

In order to meet BS EN 12953, the minimum requirements for safe water level control are to have an
independent high integrity self-monitoring low water cut off, in addition to the level control. When using
the Autoflame water level control, an auxiliary 2nd low probe must be fitted to meet these
requirements inthe EU.

9 T2 BS EN 12953 [RIE , BRAKALIEHIAL, 22 KA i AR B SRZ A AL, & e
HIR KV DR, S H Autoflame /K7 3Ny, WA 3 M B — AR ALEREY, LA
/& EU K.

6.4 Multi-Burner with EGA
RS T EI 2 AR5

Multi-Burner with Single EGA

ity B 2 T AT A Y 2 AR A

The multi-burner function can be used in conjunction with the Exhaust Gas Analyser (EGA) to monitor
and trim the emissions. When using the multi-burner function it is possible use only one EGA if the boiler
has a common stack and the burners are firing into the same combustion chamber. The following
modules are required:

LR A DR Al LLS A A, TR R 2 ke s Thaeny, Wik
%?Eﬁﬁﬁ%%ﬂ%%%ﬁﬁﬁ%%%?%%,M%ﬂ%ﬁ%*&%%ﬁﬁ&,ﬁﬁﬁgu
MRS

[0 2 or more Mk8 MMs for multi-burner application
2 N ECE Z R H T 2 e dR s 1T M8 FE il ik .

0 1 x Mk8 EGA and sampling probe to measure the exhaust gases from the common stack
1> Mk8 BB/ I AX MUERFESRET, AT I 1d A HE U HE R <

The EGA sampling probe is mounted in the stack, and the EGA communicates with the master MMs
through the data link on terminals 25 and 26. The EGA data is then transferred over to the slave MMs
via the multi-burner data link on terminals 23 and 24. In addition to the multi-burner options the
following EGA options will need to be seton the master only:

R CREERET 2220 THFRE L, BRI 58 Zm 25 1 26 R % 5 5
BYUEAS . S8 5 BT B @ %o 23 F1 24 11 2 R 6888 R e i i 2 I A
bR T ZBRRARE TSN, IO T EAE R hE R ERE DU R T UE .

0 Option 12 — EGA Operation
eI 12- 8 M AX HiE 4T
[0 Option 33 — MM Identification (master MM ID must match EGA ID)
eI BRI IR (AR IR0 R B AR IR LD

All burners need to be either fully commissioned simultaneously, with the points in the combustion curve
entered at the same point and at similar angular degrees to ensure that all burners are firing with good
emissions throughout the firing range. Alternatively the systems can be commissioned independently
with the option 12 set to 1 EGA Monitoring only and then set to 2 or 3 afterwards with trim values
entered in single point change on the master MM only. Once trim is commissioned on the master MM,
all burners will modulate as normal and follow the trim as setin the Master MM.

A BRI a8 #0 BRI AT R, 4% | — A RONMURRACL A EEAE R e il 2 B3N 25 5, BRI AT 1A
EAERRRIC B AR Ge . At RG AT DB R IEDT 12 8oy 1 BUEH B0 i)
BEAT MR, SRS AE T HE R A R AR B e Rk T 12 Wy 2 B 3. AR A
B AT ORS8N AT 1E T T R s S AR AR

Safety limits of combustion on EGA can also be used with multi-burner operation, allowing the user to
set absolute or offset limits of O., CO, CO., NO and exhaust temperature, on the master MM only. Any

combustion limits alarms will operate as set in EGA option 13 on the master MM. Please refer to the
Mk8 MM Installation and Commissioning Guide for more information on setting up combustion limits.
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AT B e 22 A IRAEA AT DL T 2R R s is 4T, RAE TR msiR b, AP A4 ftiFig
BEAMERTIRME . —AABRIRAE . AR E . — SR RAE AT IR PR A . A 3242l
BB AT GET 13 BT IR BB RERE . X T EBRIRENEZER, w25
MK8 17 fill P e 22 3 5 1k TR e

In critical situations where one of the MMs is in fault condition, single burner firing can be used
however we would recommend that the EGA be optioned to monitor only or completely disabled to
ensure reliability. Provided no changes are made to the combustion either through re-commissioning, or
single point change, the EGA can be re-optioned when required.

FESGRIE DL, RIS HS IR, 0 AT DUR F BN pe ae e, AT WGk RS
SR OCGHAT B I P e A e s, AT ORI EEVE . W R RGe At I S8 X i A R AT B R
B R A ASORE £ 7 I A BT

Multi-Burner with individual EGAs

it AN R A AT A 2 BRI AR

If the master and slave MMs fire into individual combustion chambers, an EGAs can be used for each
MM, by mounting the sampling probes in the individual flue or in the first pass, before the flues join to
meet a common stack.

T 5 P A H R T A AE B A e R e, I REAN R AT LS — AN RS A
A, FEMHE B OB N B HFE AT, 7R S0 B — NI TE AR ] DL 3 R IRES

The EGA sampling probe is mounted in the stacks, and the EGA communicates with the each MM
individually through a direct data link on terminals 25 and 26, these cannot be wired in parallel or
series. In addition to the multi-burner options the following EGA options will need to be set on each
MM:
BRI BCREERET 22 EHF R |, B GE T 23 25 1 26 _E RS 5 R
PSR RS, Zumn] DLERRBOFIIERE . BR T 2B, fER4Em b R E W E LT
A TGE T
0 Option 12 — EGA Operation
IR 12- 0 B GsAT
0 Option 33 — MM Identification (MM ID must match EGA ID)
I 33-FE MR IR (FEHRR IR 2 R AR IRIL DD .

All burners need to be either fully commissioned simultaneously, with the points in the combustion curve
entered at the same point and at similar angular degrees to ensure that all burners are firing with good
emissions throughout the firing range. Alternatively the systems can be commissioned independently
with the option 12 set to 1 EGA Monitoring only and then set to 2 or 3 afterwards with trim values
entered in single point change one system at a time. Once all systems are commissioned, burners will
modulate as normal and trim to their own trim curve.

AT A e ds FR Z R I )R AT YR, 4% R — AN ORI U FEAE R e th 42 E AN 5, B DR T A 1A
ERTERRETE N ARE . tbAh, RGEAT DB 12 B0 1 ((GEH R iz
BEAT MR, SRS AE T HE R A RO AT B Rk T 12 ¥y 2 B 3. AR A
B BT ROR S, A BRI 28 R AT T 1 1 I 38 <7 s A B B ) Bk A

Safety limits of combustion on EGA can also be used with multi-burner operation, allowing the user to
set absolute or offset limits of O., CO, CO., NO and exhaust temperature. Any combustion limits
alarms will operate as setin EGA option 13, the effect on other multi-burner systems is dependent on
option 43 setting. Please refer to the Mk8 MM Installation and Commissioning Guide for more
information on setting up combustion limits

A A B 2 e BRAE A A LR T 2 IR s s AT, R EREhseR b, H P4 tirig
BEOAMER AR SR IRAE . R ARERE . — SR PR A R SR PR . AE 2
PRSI AGET 13 EFBIBEMREIRERE . X TIREMERENEZER, H3%
MK8 47 il f e 224 55 R 16 7
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6 Multi-Burner Operation — Mk8 MM
Note: When using multiple EGA’s the CEMS on the master EGA is based on the total of all systems, the
slaves CEMS is only on the individual MM.
e R Z RN, R AL B AR S B 3 HE I & S8 (CEMS) AR YE R 4t
247, M CEMS {UAE S i i e FIzAT

6.5 Multi-Burner External Modulation #5225 4N B Va5

Multi-burner can be used with both permanent external modulation and switched external modulation.
Only the master MM needs to be wired for external modulation, please see Mk8 MM Installation and
Commissioning Guide for the connections.

ZPREAS T AR T 7K AP AN 5 AU e A 7T . A i AR R SR AN Y, %
TR E 215 B 5S4 MK8 I il b 22 35 51 R 15 7

Permanent External Modulation

IR AN SRS

With option 45 set to 1or 2 and option 55 set to O for permanent external modulation the following
occurs when there is an error/lockout:

TR NS 9 75 ZORE T 45 WO 18R 2, I 55 WO 0, 2 IR uR/E IR B R 1E
s

0 Option43=1

T 43=1
If either the master or slave MM has a lockout, then both MMs will go into standby. Once the fault
condition has been cleared, both MMs will start up in sync.
U R A R R B AR IR I E , W P HI B R AR A HLRES, R bl
BABERES, GBS = FE R ).

0 Option 43 =2

1T 43=2
If the master has a lockout, then the slave MM will continue to fire at low flame hold. Once the lockout
is reset, the master MM will go through its start-up sequence and the MMs will sync once it has reached
firing; they will continue to fire as per the external modulation signal.
R E P HE SR IAUE, A R PO AR SO DR FRBE T 4R ihe . A A BUE il B
i, TGRS S N RSP B, R 2 B mIAR S B R A B, PRI A
22 [F I AR SRR 515 5 k2 ihke .

If the slave MM has an error/lockout, then the master MM will continue to fire on its own, following the
external modulation to reach the setpoint.

AR A FIARE BRSO E U R A BB 2R SRR AR SRR 1 15 5 BIABUE A

Switched External Modulation

DIt A

With option 45 set to 0, and option 55 set to 1 for switched external modulation, a line voltage on
terminal 88 switches the MM from internal PID to external modulation. Switched modulation cannot be
used with sequencing, and the following occurs when there is a lockout:

DI M8 5 75 BRI 45 B 0, B3 55 Bl 1, Zdin 88 b4 Hi HoRE s il A
il PID D) AN . Vi WANE B A, A BIBUE R LR S L

[0 Option43=1

LT 43=1
When the terminal 88 input is switched on, both the MMs change to external modulation. If either the
master or the slave MM has a lockout with either external modulation switched on or off, both MMs
will gointo standby. Once the fault has cleared, they will start up and fire in sync.
200 88 N A BN, PRI AR 4 A3 AR Y o R S A AR R M i AR Rt B
B I AN 2B shEoc i, WA R B AR AFFVUIRZS o R ikt Dl bk i
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BRI, PSRRI A 2 R R s ke .

[0 Option43=2

I 43=2
With the switched external modulation input turned off on terminal 88, so that both MMs are using the
internal PID, if the master or slave has a lockout, then the other will continue to fire following the
internal PID. Once the fault has cleared, they will fire simultaneously with internal PID.
LN AR AR 88 S PI, F AR RO T B PID. 1
BB NI R It e, ) 53— MRS IE AT B PID JF4RERIREE . R Sl i
PRI, FEESRA A H N8 PID I AR

If the MMs are switched on for external modulation and the master MM has a lockout, then the slave
MM will go to internal PID and continue to fire. Once the lockout has been reset, the master MMs will
go through the start-up sequence and synchronise with the slave MM once it has reached firing status.
They will continue to fire following the external modulation.

U SR R Bl D) 4 22 AR T H R A B e, IS IR HO N N5 PID JE4k 48
MR, JA4BUE g EER, FEHIBEA SN R ST MBS A B R [F] 2D Rk
FIRBERDS o I HIBIHOIG AR 38 SN A 1515 5 4k SR ke .

If the MMSs are switched on for external modulation and the slave MM has a lockout, the master MM
will continue to fire with external modulation. Once the fault has been reset, they will sync when the
slave MM reaches firing status, and continue with external modulation.

U SR AR gt D) 4 22 AR R T HL N B A BB e, U SR 3 AR OB 7R AR IR R 4k SR
R Y HEWEE G, PSR A 2 ED, WIS HEEOE B eIR S 4k 223k 47 M5 .
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6.6 Connection Between Mk8 MM Modules for Multi-Burner
FT 2R 588 1 MK8 I hilfs g

Mk8 MM Module 1
Mk8 45 il f e 1

AUTOFLAME

A BLACK

N
=]
O

RED

63301 kg/hr
1 bar

©® ®]
—

Dasigned s Mariacturd by AUTOFLAME.

| @@®

DATA CABLE

Mk8 MM Module 2 MKk8 # i #5ith 2 S
BLACK

RED

24

® ®]

@D®

Oasignad & arusactures 8y AUTOFLAME.

NOTE:

Data cable type: Beldon 9501

Connect screen of data cable to alternate MMs
T

B4 i@ 9501

P E i L B AOE B B A
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