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1.

'START'UP»

ROGHAN ROAD GAS EXTRACTION

nWENGINE START UP_AND SHUT DOWN PROCEDURE

T 0 PETER TRANTER'
v T 29707/92

f'.Fol1ow Roghan Road Gas Extract1on Plant start up and shut down : SR
o procedure up to: the step pr1or to p]ant start up. - S

'.'1~'Open coa]esc1ng F11ter supp]y V3'f’ 'f
5;; 'VOpen coa]esc1ng F11ter de]1very AV?Sv»t} ;i} ;
4:~'{ﬂDra1n and c]ose coa]esc1ng F11ter va]ves fyzé; Véis o '
_{5;}3{10pen eng1ne fuel: supp]y in Tine va]ve ;Végih:
heﬁ,:Aa.open methane seperator supp]y va]ve. 'R29>*i:
Adf{_'hROpen eng1ne fue] supp]y va]ve ‘»V30-5_f;;1h
;sg_=t<open eng1ne 011 make up va]ve .V31i; . .
ﬁﬂé;' 'Check eng1re 011 (d1p st1ck) 1eve1 |
_10;i"0bserve gas eng1ne alternator alarm pane]land reset 1f requ1red t
11i.lws5w1tch radlator 3 phase 1so1ator to ON. | .' | i . |
12.?»?8x1tch Gas Eng1ne A]ternator (GEA) control pane] eng1ne se]ector.to
_dlgﬁ;”fComp1ete Roghan Road ERtract1on pTahthtart upzanddshutydoWn":Tv
“ procedure.: : O
Iﬁ:v,:Ensure B]ower bypass se]ector is OFF S : ' _
:*15.'iﬁEng1ne shou]d automat1ca11y start 5 m1nutes after the b]ower starts |
: up. . , 4 A _ o
]logfdltomplete‘eng1ne check 11st and 1og
 SHUTDOWN . .

Complete-system:-i.7 Fo]]ow shut down procedure of Roghan Road Extract1on

t

V Edgihéfoh1y;-'_u_lﬁ7 Sw1tch engine selector to - OFF -

. QPulse Ild TMSE51

- - plant start up and ‘shut-down procedure
2. Reverse eng1ne start up procedure

~NOTE - ‘Emergency stop - should on]y be used for f.
.. ‘emergency stop of eng1ne :
2. Reverse start- up procedure

S . D " Page 1
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»
§ " _ROGHAN ROAD GAS ENGINE ALTERNATOR SET
I : OPERATIONAL PARAMETERS & SUPPLIERS
_GEA CONTROL PANEL'
Phase fa11ure/rotat1on/1mba1ance relay EMAIL 2P740 sens1t1v1ty 10%.
SUPPLIER: BCC STOCK . .
" Genaust A!B-.BBO series S " SUPPLIER: Genaust Power P/L -
. _ o - . R '6 La Salle St . '
. -Overload "'i”, .7 >55 amps - <80 amps DUDLEY PARK SA 5008
Underspeed - I 484z - - . . (08) 269 7000
Volts - = .. - 240 volts AC ’
Stab111ty. IR - * Maximum
' A]ternator , - SUPPLIER: Control Equipment -
~ Thermocouple relay SHIMADEN SR41 S Commercial Rd
Thermocouple type. -~ . ‘ otK" ' _ FORTITUDE VALLEY 4006
.Temperature alarm : ' 70°C o ' 852 1936 '
- High speed fan Therma] over]oad 5 amps - SUPPLIER: K]ockner Moe]]er
Low speed fan Therma] overload 2.2 amps _ Eag]e Farm
- WOodward 2301A speed contro]]er - . SUPPLIER: Dynamic (Governors)
. : Turbo Charger Serv1ces
Start fue] 11m1t -3 32 Raynham St :
Actuator compensat1on .0 "SALISBURY =~
Reset Rate . _ R 10 - - 275 1499 '
Gain v S .0 : o -
Ramp time - - 0
Low idle .. - 3 .
,Rated speed” - : - 1000 RPM
De]ta E]ectron1cs Speed Sensor Mode DE0O97  SUPPLIER: AS ABOVE OR
S Delta Electronics
"~ No. of teeth (actua] 190) S 192 . Cnr Cavan &
- -~ Starter cut out. Co 0. 200 o ‘Grand Junct Rds .
’ .+ ‘Underspeed - - 950° L . GEPPS CROSS SA 5084
B ©© Overspeed- = . 1100 ° - - (08) 260 2522 :

Gas Engiﬁe waukeshaiF817G

~--KIM Hot start 1ube 011 heater OL61523

- Power rat1ng A _ 150w
; "panfoss KPS.79-060 L 3-121 . - SUPPLIER: Danfoss P/L -
| Temperature controller R I 1/32 Billabong St
Temperature’ sett1ng ' - 70°C : ’ - - STAFFORD 4053 .
' R : : - o 356 7911 . -
’ Danfoss RT107 temperature switches 2 metre capillary _
“Lube oil temperature alarm-  ©95°C.  SUPPLIER: AS ABOVE
Water temperature alert . - - 95°C - E » ,
" Water temperatdredalarm - 100°C - .o

L Q-Pulse IdTMS651 o : Active 29/01/2014 ) : - Page3of 109
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* ROGHAN ROAD GAS ENGINE ALTERNATOR SET
. OPERATIONAL PARAMETERS & SUPPLIERS -

Danfoss RT103 pressure sw1tches o . SUPPLIER Danfoss P/L
- o 1/32 Billabong St

Low fue] pressure ... 3Kpa I STAFFORD 4053

“High fue] pressure - - 10Kpa - . . - 356 7911.

‘ f-Murphy safetyAvibrattOn switch Model V8-2 29

Engine fuel pressure pre start up redpirement

LThrdtt]ed fTare'de1ivery vaivé baCk pressure-?,fOKpa“

Battery charger De]ta E]ectron1cs DE001 : SUPPLIER Delta E]ectron1cs :
, Co 5 Cnr Cavan & '
Type Co ﬁi“,',_ o S Cyc]1c Lead Ac1d ~ Grand Junct Rd
' R o ~~ _GEPPS CJROSS-SA 5084 .-
' Cyc11c Vo]tage cut in S 26 volts e (08) 260 2522
Cyclic Voltage cut out. - S . 28.5 volts
“Constant potential . .~ - © 27.6 volts
Cyclic charger current‘_', S 6-7 amps - -
Under vo]tage inhibit .- 18 vo]ts‘

Under vo]tage alarm . I 21 voltsﬁt o
‘Over: voltage alarm- -~ ..7 .- 29 volts

Extra 1ow vo]tage G T 21 volts.
Remote Rad1ator - |

. Thermo swwtch (for 1ow speed fan start) -.93fC

Q-Pulse Id TMS65T L CActive29/01/2014 .. . ..  Poged4ofioy
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Loel

ROGHAN RD REFUSE TIP GAS ENGINE CHECK LISTLOG

" P.TRANTER 29-6-92

.. |DATE:............ .
. |SEQEB HOURS RUN
- |ALTERNATOR HOURS RUN
ALT. THERMOCOUPLE TEMP C
- ~ |ENGINE FUEL PRESSURE KPA
R ENGINE REG.FUEL PRESS INS WG .-
COOLING WATERTEMP.C . -~
LUBE OILTEMP C.
LUBE OIL PRESS KPA
|OILCOOLER OUTLET WATER TEMP C I , B} _ o _ ) o
ENGINE TACHOMETERRPM = . o . e S :
|ENGINE EXHAUST TEMPCYL 1 C R o ' T R B e
ENGINE EXHAUST TEMPCYL2C
s . ~. |ENGINE EXHAUST TEMPCYL 3 C |
@ ENGINE EXHAUST TEMP CYL 4 C
ENGINE EXHAUST TEMPCYL5C
ENGINE EXHAUST TEMP.CYL 6C . -
‘lcYcLIC BATTERY VOLTS- '
BATTERY CURRENT AMPS
- |SLOW FLOW OIL MAKE UP METERL
. |SEPERATER WATER LEVEL %
" |MAKE UP OIL LEVEL % :
 |RADIATOR MAKE UP WATER LEVEL L
. |RADIATOR WORKING LEVEL %
‘|TOTAL SITE CURRENT AMPS

_ CHECKLIST

|FORCED AIR FAN " .

"|OILLEAKS I

" JUNUSUAL ENGINE NOISE
UNUSUAL ALTERNATOR NOISES
UNUSUAL RADIATOR FAN NOISES

'[SHUT DOWN/ ALTERNATOR HEATER
[SHUT DOWN/ LUBE OIL HEATER

. {COMMENT:.......C
|SIGNED..... .
1
Q-Pulse Id TMS651 : R . Active 29/01/2014 AL T Page-5of 109
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'2301A SPEED CONTROL ~. (93
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- 2301A -
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CONTROL

- 'lins'vta“a,t‘iQn,‘ Operation, and Troubleshooting -
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WARNING

Read this entire manual and all other publicatioh"sv pertaiining to the work-to be performed before installing,A-' |
‘operating, or servicing this equipment. Practice all plant and safety inStrucvti,_ons and precautions. Failure
~ to follow instructions_ can cause personal injury and/or property damage. ) 2 :

The engine, turbine, or other type of prime mover should be equipped with an overspeed (overtemperature,
-or overpressure, where applicable) shutdown device(s), that operates totally independently of the prime . =
mover control device(s) to protect against runaway or damage to the .engine, turbine, or other type of - o
prime mover with possible personal injury or loss of life should the mechanical-hydraulic governor(s) or-
electric control(s), the ‘actuator(s), fuel cpntrol(s), the driving mechanism(s), the linkage(s), or the -

controlied device(SL).faiI.

& - CONTENTS SUBJUCT TO DAMAGE BY

STATIC ELECTRICITY
: DO NOT OPEN -
EXCEPT AT APPROVED
STATIC-FREE WORK STATION

EIectrbnictcon'.troI_s contain static-sensitive parts. Observe the 'folloyving' predabtions td'_p_r'evént damage to '
-~ 'these parts. ' . : , - . L o -

'CAUTION -

) ‘Discharge body _sté(ié be'f'ore'handling' the cohtro)'(contact a grounded éurf.ace‘and maintain
© contact while handling the control). ' I :

-

L Avoidhall p"la'stic,?vin yl, and sl;"rofoam {except aﬁtisiatic plas}ics')} arb_und prin'ted éircuit boards
o .(PCBs) or modules (modular PCBs). " o ‘ . :

. Dc'f)A not touch a PCB  with your hands or~with~'c:dnduc't'ive devfée's. Do-n'ol"low_:h'an'y pért of a
- modulé except the faceplate handle. . - ' ' ' S

1 .

| - " . - B ’ : ,’ N L . ;'~
‘ : L . . . . . . : . Nz
‘ ) \ X . . . . < . . . . . - . . . .

\ . - . c P Cu ' . . ) :

B Ti)_ ‘prevent dém:age to a con'trol“sys.tem that uses an alternator or battefy-charging device,.make's,ur"e the. -
charging device is turned off before disconnecting the battery from the system. - a

ro

‘Woodward Governor Company reserves the right to update any por'tion of this p‘ublicat'i‘on at any time. Information- provided by
Woodward Governor.Company is believed to be correct and reliable. However, no. responsibility. is'assqmed by Woodward Governor
* Company for its use unless otherwise expressly undertaken. A i C : o

/' © Woodward Governor Company, 1989
Al Rights Reserved '

R : : R A R ~Rage 9 of 109
Q-PUlse 1A TMS651 " o o Active 29/01/2014 o -




Roghan Rd Hardfill Leochofé Pump'_g_os ExTrocﬁb’n-Engihe and Generator Control Electrics OM Manual

WOODWARD |
" Manual 82020

, 5} R | Table of Cohten’t's.”

CHAPTER 1 o A |
GENERAL INFORMATION ........... D o1
CIntroduction ... i S T e L1
Description - .. .. .. AU e e [ 1
Apphcatl(ms e . A T .2
‘Reverse Acting ... o o o i 2
| Referenccs Ll . e P 3
w * . CHAPTER 2 4 ' o :
B - ELECTROSTATIC DISCHARGE AWARENESS e ... 4
'."CHAPTER3 S R N R
INSTALLATION [ ................ e e 5
INErOdUCHON « . v v i e i el DS
Unpacking: .. ouvneineat e PN P I
Selection of Speed Range e R PURR L5
| _ - ' . Power Requirements . .". T e :A: ..... 05
I S .~ Location Considerations .............. ... .. e 6 |
- ' ' " Electrical Connections ... ... I e e 6 |
Shielded WIring « . .. oot v htet it e i e i U
_ External Ad]ustments P S 8
Speed Trim ... ... R 8
Droop Potentiometers ... ........ J P .. 8
SWItCh OPHONS .+ ..o\ i ve sttt s ve e s e 8
© . Minimum Fuel COMact .. .......%....o. ewunon. el el 8
4 : - Failed Speed Signal Override. ... ... ... e e
e I K - Idles/Rated RAMP CONLAC " . v oot et et et et e e e 9.
) ? . B ,'ActuatorOutput....;_..‘.'_.‘...-.'..,_..».'.,_.._..;....».-_.'..4.‘..;~.'.-..9
~. External Speed Trim' . ... ... ... ... oo ... e -2 10.
- Speed and Phase Matchmg with -an SPMASynchromzer e L. 10
. Auxiliary Input - ......c.0. ... T e Ll 10
- .Speed Sensor . ....... e e [P P '.'.".,_.:,_10,
Installatlon Check- Out Procedure. ... ...l PP DI S
)
'
i

- Q:Pulse I TMS651. - S . Active 29/01/2014 . o : - Page.10 of 109



- - koghon Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Conirol Electrics OM Manual
Lt i ]

" WOODWARD
Manual 82020 -

'CHAPTER 4. -~ . » Ty
OPERATION AND ADJUSTMENT e e S -
INroduction . . . cvvvv o i T Loe 15
Initial Pre-Start Settmgs e e e e SR 15
-+ Start-Up Adjustments . . . .. P e P L., 16 .
Adjust for Stable Operation ... .. ... .. .. S 1T
Speed Setting Adjustment .. ............ i e 18
Dynamic Adjustment . . . ... . JR 18
Actuator Compensation AdJustment ...... e i 19-
Low-Idle Speed Adjustment -, . ... .. e e e . 19
Ramp Time Adjustment ... ................. B L. 21
- Start Fuel. Limit Adjustment e e e e e e e e e 210
Speed Sensor Check “. .+t vt e .22
| DrOOp AdJUSlanl ...... e e e el e e 227
g . CHAPTERS ~ - . e S @
- . DESCRIPTION OF OPERATION :. ... 0 .. ... .. R -
, BT .SpeedCOntrol ..... N ........ T25 '
Auxillary Inputs- .o o T o T e R 1
Failed Speed Signal Circuit ... ... ... e i 26
Reverse Actlng Controls ................ e it 28
' CHAPTER 6 - L o T
o TROUBLESHOOTING SRS P e o029
- CHAPTER 7 x Co o
. . REPAIR AND REPLACEMENT PROCEDURES e ... 3900
. :Insturctrons for Returning Equrpment for Reparr AT Coeil e 39
Replacement Parts Informatlon ..... AR L e 39
. c Illustrations_ ‘ o
' Flgure 1-1 2301A Speed Control A e 1 L
S 'Frgure31SpeedRangeSwrtch S P I :
- . Figure 3-2 Preparation of Shielded Cable . ... ....:............ LT
Figure 3-3 Outline Drawing of 2301A Speed Control .. .... e .12
Figure 3-4 High Voltage Plarit Wiring Diagram . ......... A & 3
Figure'3-5 Low Voltage Plant Wiring Diagram .. ... ................ 13
\ ‘Figure 4-1 Diesel Engine Performance Curve'....... S L. 20 !
* Figure 4-2 Droop Adjustment . ... ... .............. ... 23
" Figure 4-3 Droop Base Load with 5% DIGOp v [ 23
Figure 5-1 Speed Control System . ......... P I
. Figure 5-2 Speed Control Adjustments Ce e L A i
~ . Figure 5:3 Reverse Actmg System:. ...... .. e c.. 28
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.. Roghan Rd Hardfill Leachate Pumip Gas Extraction Engine and Genera

tor C‘or]’rrol EIe,c_TricsOiv\_ Manual

" PART NUMBER

" Forward’

Reverse

Sﬁpply- Voliage

88-131 ac or
90-150 dc

~ Actuator ‘Current

- 0-200 mA
- (tandem)

- 9905.138

10 t0 40'dc

0200 mA -

(tandem)

9905-137

.88-132 ac or

90-150 dc _

0-200 JMA

_(tandem)’

9905-136

10 to 40 dc

0-200 mA

(landem-)'

. 9905-135

88-132 ac or ‘

90,10 150 dc

| 0-200 ma

- 9905-134

10 to 40 dc .

©0-200 mA

9905-133

88-132°acor .

90 (o0 150 dc

0200 mA -

9905-132

10 to 40 dc . 7

0-200 mA

©'9905-131

Active 29/01/2014
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Chapter- 1
General Information.

INTRODUCTION

‘The manual has seven chapters General Informatron Statrc Discharge
_Awareness, Installation, Operation and Ad)ustment Descnpuon of Operatron
‘Troubleshootmg, and Repair and Replacement Procedures

DESCRIPT_ION

sy

2
£

o . . Steam or gas turbines. These power sources are referred to as. pr1me movers”
e - . 'throughout this manual . . . .

The control is- housed in a sheet- metal cha551s and consists of a srngle prmted
“circuit board All potentlometers are accessrble from the front of the’ chassrs

The 2301A Speed Control provrdes control m the isochronous mode wrth droop
avallable through an externally wired potentlometer

-~ The 1sochronous mode is_used for. constant speed of the-controlled- pr1me mover
. as long as it is able to provide the load. lsochronous 15 also used when load
' ' . sharing with a Woodward load sensor..

TaRT L AGTUATD .
-'u:s, A_ v." ~c325.‘<§£7m - IRESET SA1M
. = = - - e - - 3
T - o’ R R e <
, I 2. 0w 0w 8w s w
OODWARI|) ) o ) g’—n\\‘ :/7?4
N - - ) N
r * 2301A SPEED CoNTROL (83 (87  i®5.
| MR T N I
’ R S&C (oW RATED
. 35 TIME IDLE SPEED
ToPEN .
‘ TR CLOSE
uin FoR
‘ ) o ) o ) . ) FUEL  RATED oein o aux
L . ) . S acmaanee |aese rof 0 seeen LRI MeuT et
‘ .- PP LR o NPUT AcTUATOR m ACPTIGNAL) =
—
l
|

82000-A-24

Figure 1-1. 2301A Speed Control

Q-Pulse 1d TMS651. .| .o 7 Active29/01/2014 L ‘. Pagel4cfioe -
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- External- droop is-used for speed control as a funcuon of load when a prrme
. mover is operating on an 1nﬁmte bus or when tWo Or. more’ prime movers are in

_parallel operation.

The 2301A syster'n for a prime-mover includes: -
.+ A 2301A éelectronic speed _'co‘ntrol,
« An external power source,

. A speed-sensing devi_ce (MPU), an_d

« A proportronal actuator to posmon the fuel or steam- -metering-
devrce :

APPLICATIONS

2301A Speed Controls. are avarlable for forward or reverse -acting applrcatrons '
for use with single or tandem actuators.” High voltage models accept 88 to 132
~-Vac or 90 to 150 Vdc. . Low voltage models accept 10 to- 40 Vdc supply.

A lrstmg of 2301A Speed Controls and apphcatlons is provrded on page 1v pu oy

thrs manual

N Speed range is set on an. 1nternal dip switch, avarlable 1nsrde the steel. cover of
' the control. Speeds are set. accordrng to the sensor output frequency. “The " -

relatronshlp between prrme -mover speed and sensor- output frequency is

expressed in the formula: Sensor Frequency in Hz equals the number- of teeth .

on the speed-sensing gear times the revolutrons per minute of the sensmg gear
trmes the ratro of the engine speed to the sensing gear speed, divided by 60. -

Reverse. Actmg

Most reverse actmg 2301A Speed Controls will operate Woodward EGB

'_ governor/actuators. In reverse -acting systems, the actuator calls for more fuel

when the actuator current decreases. Complete loss of srgn_al to the-actuator -

-w111 drrve the actuator to full fuel. This allows a backup mechanical ballhead

governor to take control rather than shut down the pr1me mover as would a
d1rect actmg system. ' ' :

" External wiring connections for reverse- -acting controls are identical to those for

direct-acting. controls . However, changes must be made to the printed circuit
board should. a control need: to operate the opposite type of actuator.. Contact

- Woodward should it be ne¢essary to- change the type of 2301A Speed Control,
Changmg the supply voltage ratmg requlres exchangmg the unit for. the properly

rated control

Active 29/01/2014
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"'WOODWARD

- 82510 Magnetic Prckups
" Governors .

,selectron of the correct comrol and answer questrons

Manual 82020

REFERENCES

The followmg Woodward publications contam additional product or mstallauon

information ‘on speed controls and related components.- Publication ordcrmg

.- 1nformat10n is prov1ded on the back cover of thrs manual.

Manual Trtle “ - . * Product Speciﬁcatiorr '
25070 Electric Governor "82516 EG-3P Actuators o
Installatron o ’ o 82575 EGB- 2P Governor/Actuator

82514 Speed Settmg
Potentiometers . -
82343 Digital ReférenceUnit

Woodward Governor Company Apphcatron Engmeers will- assrst you in the

- W

_ Active 29/01/2014, .. - . - - .- -+ Pageléof109




-'.Roghon Rd Hardfill 'Le_ochole Pump Gas ExTroc.:lion Engine and :G~enerolor C-ohTroIAEle_Clrics OM Manual’

" WOODWARD - R T - B .
-Manual 82020 * ... . - o . R — - /’\‘

_ Chapter 2 A
Electrostatlc Dlscharge Awareness

All electromc equxpment is statxc-sens1t1ve some components more than others. :
To protect these components from static damage, you must take specral ] :
precaut1ons to minimize or ehmmate electrostat1c d1scharges . T R

A Before performmg maintenance on the electromc control drscharge the
‘ stat1c electr1c1ty on your body 10 ground

. D1scharge body static by touchmg and holding a grounded metal ob]ect S
(pipes, cabinets, equ1pment etc) ’ f. . S O @

"' e e e . Avoid the bu1lt -up-of statxc electr1cxty on your body by not wearmg
s . o o clothmg made of synthet1c materials. Wear cotton or cotton-blend _
materials'as much as possxble because these fabrxcs resist static electr1c
T charges more than synthetlcs

2. Do not.remove the cover from the prmted circuit board except as

: absolutely necessary. - CIf it s necessary to handle the prmted circuit board :
“follow these 1nstrucnons

o Touch "only th’e’, edges of the,boar,d.

«Do not touch the” electrxcal conductors the connectors or the
components with conduct1ve dev1ces or w1th your hands

« When replacmg a. board keep the new board in the antistatic protectlve S _
' plast1c bag it comes in until you are ready 10 install it. After mstallmg ' o @ |
: s

. . L '_.' . _the new board, place the old board in the antistatic protective bag for

storage or for return 10 Woodward Governor Co

|
l
|
.. ‘Keep all plastlc vmyl and styrofoam away from: the control the board, L ‘
- and. the work area. These matenals tend o generate and -store stat1c R :
electrlc charges - '
|

o) These materlals include plastlc or styrofoam cups cellophane packagmg
’ materral vinyl ‘books or folders and plasnc ash trays, tape dlspensers or
calendar holders ’ -

e T Ce e page 17 0f 109
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Chapter 3 .
N Installation
- INTRODUCTION -
. . i .
* This section contains general mstallatron mstructtons for the 2301A° Speed
Control. Poweér requirements, environmental precautions, and location
considerations are included to. détermine the best location. for the control
" Additional information includes unpackmg mstructrons electrrcal connectlons
‘and an mstallatron check out procedure : : -
@ ' UNP'ACKING' :
; ' o . . p S “Before handlmg the control read Chapter 2, "Electrostatic Drscharge
S Co T } Awareness”. Bé careful when unpacking the electronic control. Check the -
N S - .., control for signs of damage such as bent-or dented panels scratches and loose
' or broken parts Nottfy the shrpper of any damage
B  SELECTION OF SPE_ED RANGE
- A 4-pole mini-switch is :
| located on the lower left-
- hand quarter of the printed
, circuit.board. This switch
. sets the controlhng speed
Ll -range as sensed by the MPU.
RS |- The speeds are related to the .
o . ‘ - -MPU-frequency, .Wthh is .
T A L, : ' S roportional to en neRPM
% S e \_Frgure 3-1. Speed 'Range»-Sw_rtch L prop gin
cd e ' . R T S . The control is shipped w1th
. s o R A ' " Switchi 3 on for 2000 to 6000

s :

R
&

.- Hz Switch 1 provides 500 to 1500 Hz, Swrtch 2 provides 1000 to 3000 Hz, and 5“’5
- Switch. 4 provrdes 4000 to 12000 Hz. Select only one swrtch on to match the o
control to the MPU frequency -
POWER REQUIREMENTS
'.High and low:VOItage'models of 2301A Speed Controls are ava'i'lable.

"Low voltage models requrre a supply of 10 0 40 Vdc 12 watts.

_Hrgh Voliage models require a supply of 88 to 120 Vac oF 90 to 150 Vdc 12 |
watts. - AC supply may be 50 to 400 hz. : '

QPuseldT™MSEST o0 Uactve29/01/2014 - . .. .. Pagel8of109
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1
If a battery is, used for. operattng power, an alternator or other battery charglng - S ‘
devrce is necessary to mamtam a stable supply voltage

CAUTION

To prevent . damage to-the control, make sure that the. alternator or

other battery-charging device is not connected to- the control when
g the battery is drsconnected from the control.

- LOCATION CONSIDERATIONS. - .
' b‘ — L Consi_der thes_e'req'uirements, when:selecting the m’ounting location: * - L _' o @
‘ . A‘de'quate ventilation for cooling .
e ."Space' for"serVicing and repai'r', :

* + Protection from dtrect exposure to water ortoa condensatlon -prone JE T
) env1ronment . o

. Protectton from high- voltage or htgh -current dev1ces or dev1ces Wthh o
produce electromagnettc 1nterference L o Lo

. Protec’tion trom ex’cessi_v'e vibratiOn.'f- :

. An ambtent operatmg temperature range of - 40 degrees C ( -40 degrees _' .
F) to +85 degrees C (+ 185 degrees F) ;

- Do not mount the control on the engme

‘;_ L e .ELECTRICAL'CONNECTIONS-V

. External wmng connéctions and shteldtng requtrements for a typtcal control
BT 1nstallatton are shown in the Plant Wtrtng Diagram, thure 3-2. 'These wiring

: connecttons and shteldmg requtrements are explatned 1n the’ balance of this .
.sectton ' '

e “SI—IlELDED:WIRINC"

LAll shiclded cable must be twisted conductor pairs. Do not attempt to tin the .
' _brarded shield. All 51gnal lines should be shielded io prevent picking up stray S
-signals from adjacent .equipment. Connect the shiélds to the grounding lug.on '_\; %

the chassrs plate below Termmal 9 Keep groundmg connecttons under 6 mches .

Q-Pulse 14 TMS65T I T Acive29/01/2014 - Page 19 67109:
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(15 centimeters) length. A s0 lid'ground connection must .be made from "earth”. \,, .
" or _ground to _the groundlng lug to provrde proper cha551s groundlng Refer to %
_local.wiring codes for proper groundlng melhods

- Wire exposed beyond the shreld should be as short as p0551ble not exceedlng 6
+ inches.” The other end of the shields must be left open and insulated from any
.other.conductor. Do not run shielded signal wires with other wires carrying
large currents. See Appllcatlon Note 50532 "EMI Control for Electromc ,
' Governmg Systems for more 1nformauon -

Do o : Where shlelded cable is requ1red cut the cable to the desired length and
Q@. U D prepare the cable as instructed below ‘and shown in Figure 3-1.

1L Strip outer insulation .
' from both’ ends
'exposmg the braided
or spiral wrapped
shield, Do not cut the
‘shield on the control
end. Cut off the
* shield on the end away
. from thé 2301A .
~ ‘control. i

. MAGNETIC
P : PICKUP.
2. - Use a sharp, pointed L :
~ 'tool to carefully spread . L _/
the strarids of the - SHIELD—7", . &
shield. ' ' oo
; Tt . 82000-A-38
89-07-24 MCL

30 Pull{hemner , T
* ... conductors out of the - - Fig. 3-2...Preparation of Shielded Cables
shield. Twist braided - BRI - o -

shields to prevent fraying.

4. Connect lugs to the shield and to the control wires. Number 6 slotted or
~ round crimp-on terminals are used for most installations. - Connecl the -
- wires to the appropriate terminals on the control and the shreld to the .~
‘ groundrng lug below termlnal 9.

A Inslallatrons with severe electromagnetlc 1nterference (EMI) may’ requrre shlelded
" wire run in condun double shielded wire, or other precautions.’ Contact
Woodward. Governor Company for addmonal 1nformatlon '

o Q@PuseldTMSeST . . .. Acfwezs/olp014 o .t Poge200f 109 -
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EXTERNAL ADJUSTMENTS

_ SPEED TRIM =
A épeed trim- potentiontetcr or digital reference unit is connected 10 terminals

~11*and 12.- Use a highquality 100 ohm, 10-turn potentiometer (Woodward part
'1657-537 or equivalent) to -provide about +/- 5 percent speed adjustment.

Terminals 11 and’ 12 must be jumpered if the speed trim potentiometer or

_ digital reference unit is not used. The 2301A Speed Control will have-a jumper

installed in the factory and this must.be removed if a speed- tr1m devrce is used.
. . .. 0

_DROOP' POTENTIOMETER T

AZK potentiometer may be connected to'p'rovide a maximum of about 8
B percent droop. ‘Connect the. potentiometer (ccw) o terminal 15, (cw) to
. terminal 14, and wiper to terminal 13 If. droop is ‘mot desired make no
) connectrons to termmals 13 and’ 14.- - :

SWITCH OPTIONS -

MINIMUM FUEL CONTACT-

The minimum-fuel contact between termmals 2-and-3. on the low- power models

and 3 and 6 on the high-power models is intended as,an optional means for-a
nermal shutdown’ of the prime mover. The contact is connected- as shown on -

' the plant wiring dragram for. the particular control.- If 2 minimum fuel contact iIs
- not used, the termmals must be permanently jumpered '

WARNING

Do NOT use the mmrmum -fuel’ contact as a part of any ‘emergency
stop sequence. -The emergency may be caused by a governor
malfunction which would also cause a malfunction of the
“minimum-fuel feature. 'Use of the minimum-fuel ¢ontact for an.

s emergency stop sequence could cause overspeed of the prime mover
and mechanical damage and pér‘sonal injury, inchid_ing death.

Active 29/01/2014
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FAILED SPEED SIGNAL OVERRIDE :

- Crrcurts in the 2301A Speed Control constantly monitor the srgnal from the
MPU. Should this signal be below a minimum threshold the control sends a
minimum fuel signal to the actuator (max1mum fuel srgnal on a reverse acung
control) : : : : :

» Before start-up of the prime mover, the speed signal is nonexrstent actrvaung
- the failed speed signal circuit. On units with cranklng motors, the cranking
. speed is usually sufficient to. provxde a'speed srgnal so an override contact is
" not needed for ‘starting. .On some steam.turbine systems, the Close for Override
SRR e of Failed Speed Signal contact must be closed to allow the actuator 10 open and :
. @ o provide steam for starting. o

' ) S L ' - _- ) The failed speed srgnal overrrde switch should be a momentary swrtch SO the
' : : - failed- speed -Sensor c1rcu1t will be enabled after start up. o

| ' IDLE/RATED RAMP CONTACT - ' L
| ) e ' dm:ﬂ”/\a/&:@( OFE'\J,{O’* ‘DL: .
Co T o . Connect-a single-pole, single throw switch to terminal 5 as shown on ‘the
x o . o : ' appropriate plant-wrrmg diagram. Close the contact for rated, open for idle..
r . S E "+ Oil pressure is often used to close this contact. ‘When closed, 10 to 40-Vdc'is .
N ' o " - applied 10 terminal 5, and the prrme mover can be operated at a speed higher
" than idle.- When' the contact s open, the voltage is removed_from terminal 5,
.and the prime mover’s speed decelerates o idle. The ramp rate applies-only to. -
the acceleration mode.. When the ramp time ‘potentiometer is full CW the ramp
. time fromvidle to rated is 22 '+/-4 seconds. When the ramp time potentiometer -
-is fully CCW the ramp rate. is-less than 1 second fro'm idle-'tofrat'ed. R

| “(} . 7. . . Theramp time from rated to idle is always less than 1 second, regardless of the
E . ' N settrng of the ramp-time potentrometer N :

| .ACTUATOR OUTPUT

- . with the shield connected to the grounded post on the panel Do not connect

- the shield to the actuator or to any other, point. ‘The shield must have
continuity the entire dlstance to the actuator and must be insulated lrom all .
other conductors. L L . ) o coo

l
|
[ o L » ’ "~ The actuator wires connect to termrnals 9 (+) and 10 () Use shrelded wires -

4 Some 2301As may be used to operate pr1me movers in tandem by wmng the
-two actuators in series as shown in detail A of the wiring diagram. ‘Tandem . -
operation with a srngle 2301A control requ1res that ‘the two engines provide

~ identical power response to identical. current signals (o each of the actuators

.Q-Pulse IATMS65F -~ .. C . Acfive29/01/2014 - ‘ : © Page220f109
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NOTE

Elecirb-Magnetic Interferehbe (EMI) can be an intermittent condition. -
: fmproperly shielded installations can provide good control for a while
and then cause problems. For this reason it is 1mportant to be sure
" all shields are properly mstalled.

EXTERNAL SPEED TRIM -

‘A jumper must. be connectedubet\x’zeen terminals 11 and 12 unléss -an optional

remote Speed Trim potentiometer is used. If a_Speed Trim potentiometer is -

used, connect it as shown. in the Plant Wiring Diagram, using shielded wire. A
"100 ohm multiturn- potentrometer will provide +/-5 percent speed adjustment.
B Potenuometers of-smallér values, may be used.if less ad]uslment is desired.

SPEED AND PHASE MATCIIING WITII AN SPM A SYNCHRONIZER

' Connect the SPM-A (opuonal equrpment) wires to.terminals 15 (+/) and 16

(com) Use: shlelded wire and connect the shield’ to the ground

-

. AUXILIARY INPUT

~Terminals 17 () and 15 (+) are used for aux1hary 1nput from a load sensor
B -Use ¢ of the load sensor and parallel lines allow the 2301A Speed Control to be

used in“isochronous load- -sharing: c1rcu1ts If the load sensor is not used, droop
must bé used to share load. . (An exceptxon is a muitiple engine 1nstallauon in

whxch one engme is operated 1sochronously and all Other engrnes are operated

in droop) o A

'SPEED SAENSOR

‘Connect a speed sensing device (a magneuc prckup (MPU) is normally used) to

terminals 8 -and.7. No polarity is observed. Use shielded wire and connect the
shield only at the 2301A control. " The shield must-have continuity the entire -

distance to the MPU. Thc shleld is 10 be 1nsulaled from all other -conductors,_ '
-and from the MPU

. Active 29/01/2014
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i Installation Check-Out Procedure

When the mstallatlon is completed perform the followrng check out procedure
before beginning the start- up adjustments in Chapter 4.

1.

4 QfPLJ:Ise Id TMS651

Vis_ual InS_pection: :

a. * Check the linkage between the actuator and the prime mover -
. for looséness or binding. Refer to the appropriate actuator
" manual, and Manual 25070 "Electric Governor Installation
* Guide™ for additional information on-linkage.

" 'WARNING

"The actuator lever-should be near, but not at, the' minimum

position when the fuel or steam rack-is at the minimum posmon

. This: -could avoid a dangerous condrtron caused_by. an engme whlch

will not shut down

b Check for correct Wirlng _ac_cordi-ng‘\the. plant wiring'-diagram.

-

EA : Check for broken termmals and loose. terminal screws. Make

sure all terminal lugs are’ carefully and correctly-installed.
' (Incorrectly installed. cnmp on termmals can cause g0vernor
.fallure) : - : '

cdoo Check the spced sensor (MPU) for v151ble damage Check the -

clearance-between -the gear and the sensor, and adjust if .~
‘necessary See Manual 825 10 "MPUs for Electric G0vernors

Check for Grounds." L -

' Wllh the power off, check for grounds by measurmg the resistance - '
‘between:€ach terminal and the grounding bolt located below termmal 9.
~ Terminals 1 and-2 are power-input terminals. Either of these- terminals

may be grounded in accordance with local codes or through other -
equipment powered from the same supply If either js grounded, a high

- resistance to ground will be evident at terminals 1 through 5 on low *

voltage models and- terminals 1 through 4 on high voltage models '

grounds present on these terminals will not normally affect operation,
unless they interfere wrth the input power or switching logic. Grounds oni_

terminals 7 through 17, detected by readmgs other than infinity, should be

located and removed

11

Active29/01/2014 © '~ Page24of109
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' LOW VOLTAGE MODEL

OPEN e
FOR CLOSE
MIN . FOR

 FUEL  RATED,
88~ 132 vac leLose 1d - SPEED
OVERRIDE| SIGNAL

- 50— |50 vDC {LOSS OF |.

A [_L_] SPEED.
/

SIGNAL

F'ij__*_~1
‘@gj@ =

INPUT

r—“L—1

12

Q-Pulse Id TMSé51 -

“177.8

2 (7.000) "(.750) -
2159
(8.500)

e 190

.- - NOTE: INC.HFIZS-,SHOWNAIN'PARENTHESES

HIGH VOLTAGE |
MODLE

B2000-4-26 . - K
89-7-21 Ca, - P - ~

Figure 3-3. Outline Drawing of 2301A Speed Control
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Heat in the circuit will’

open a circuit breaker .

in the.2301A. Circuit
. beaker will =
 automatically reset after -
1. acooldown. - o

Flgure 3-4.

NOTE H

SHIELDED WIRES TO BE TVISTED PAIRS OR-. TRIFLETS
WITH. SHIELD r'ROUNDED AT CONTROL END ONLY

GROUND ‘SHIELDS AT GROUNDING LuG ON TNE (NASSIS
, PLATE BELOW TERMINAL 9. KEEP GROUNCIN
CONNECTIONS UNDER 6 INCHES (1S (ENTIHETERS) LENGTH.

REMOVE JUMPER BETWEEN TERMINALS |1 lIZ- 1F

SPEED TRIM POTENTIOMETER DR DIGITA

REFERENCE UNIT IS USED. IF SPEED TRXH POTENTIOHETER
1S-USED. A HIGH QUALITY 100 QWM. 10 TURN.
POTENTIOMETER SIMILAR 7O .WOODWARD P/N

1657-537 1S RECOMMENOED. 100 OHMS HILL GIVE,
APPROXIMATELY 25X SPEED ADJUSTMENT. .

& FOR SERIES OR TANDEM OPERATION. SEE DETAIL “AT

B ACTUATOR |

NO. I
A

' — - [: =8 aACTUATOR
; " +{ . NO. 2
. A
. DETAIL "#A"’
- 'CONNECTION FOR SERIES,
OR TANDEN OPERATION

.
A\ WARNI NG 200 NOT USE -FOR EERGENCY .SHUTOOWN. .

" THE PRIME MOYER SHMOULD BE EQUIPPED WITH A SEPARATE
OVERSPEED. OVERTEMPERATURE OR OYERPRESSURE "SHUT-
DOWN DEYICE(S). TO PROTECT AGAI\ST RUNAWAY OR DAMAGE
TO THE PRINE MOVER WITH POSSIBLE PERSONAL INJURY. OR
LOSS OF LXFE .

REMOYE JUMPER IF- HINIHUH FUEL SWITCHM
15 USEO.

A USE A 2X POTENTIOMETER FOR UP TO 7.5% DROOP

WHEN USING 2/3 ACTUATOR TRAVEL FOR O TO 100X LOAD.
MAXE NO CONNECTION'TO TERHXNALS 13 AND {% IF OROOP
IS NOT.-REQUIRED."

. /8 GROUND AS ‘REQUIRED 8Y LOCAL VIRING CooE.

A A SOLID GROUND CONNECTION MUST. BE MADE FROM “EARTH” OR
“GROUND” TO THE GROUNDING LUG ON THE CHASSIS PLATE BELOW
TERMINAL 9 TO PROVIDE PROPER CHASSIS GROUNDING.
. LOCAL WIRING CODES FOR FROPER GROUNDXNG METHOOS.

REFER TO

Acfive 29/01/2014

] -}- AUXILIARY ‘INPUT -
16 - oM SPM SYNCHRONIZER
K] INPUT
15 ) (LOV IMPEDENC
- DROOP .
1y . :
13 s
e _SPEED TRIN POYENTIOMETER
o "OR DIGITAL REFERENCE UNIT
A COPTIONALY -
0 {1 —18 - ACTUATOR
[
— AIAA T
8 SPEED SIGNAL
S | INPOY
T2 lb—yg €1-30 .¥AC)
N e .
161
15 CLOSE FOR RATED SPEED. GPEN FOR IDLE
P S ‘ ‘cLOSE TO OVERRIOE FALLED
] . SPEED SIGNAL o
3 T _‘ ; - OPEN FOR MINIMUM FUEL é f\
2r . + 1" 10-40 vDC
| ) : ~ = [ sueey
- : r .

Low Voltage Plant Wiring Diagram .

AUXILIARY INPUT
SPM SYNCHRONIZER
INPUT
(LOW IWPEDENCE)

s ~ | 88-132 vacC
. *For  sueeLy
= | 90-150 voc

A

=]

B Figuré 3-5. High Vol_tagc _};lani Wirihg"Diagram '

12 SPEED TRIM POTENTIOMETER ~
— : OR DIGITAL REFERENCE UNTT
11 (OFTIONAL)

| , )

q1o T8 acruaren o . )
Tl A .
P AA I
8 [ - SPEED SIGMAL ™ © . L.

N 7 - 1-30 VA() i . .
b . o
5 H— CLOSE' FOR RATED SPEED, OPEN FOR IDLE .
Y I - CLOSE TO ovsnmos FAILED . ,

. T 2 SPEED SIGNAL :

3 L - _OPEN FOR MINTWUM FUEL
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_ Chapter 4 ‘
_.Op'e_ration ‘and Adjustment

. INTRODUCTION
" This chapter contams mformatlon on control callbratlon Tt mcludes 1n1ual

_ prestart up and start- -up. settmgs and adjustments '

Overspeed wnth resultant equnpment damage, personal injury, or

death is possnble when setting up a “control system: Read this

: entlre procedure before startmg the prlme mover for the first time,
’ INITIAL PRE-START SE_"I'I‘INGS.*—

1 'RATED SPEED

a Set lhe RATED SPEED. potentlometer to minimum (fully

counterclockw15e)
b - Set the external SPEED_TRIM, if used, to mid-position.'

2. RESET--Set at mxd posmon
3 " GAIN--Set at mid- posmon B
4 RAMP T.IMEf.-Set at minintum (fally counterclockwise). - -
s Lo,v(/' IDLE SPEE'D'-,—Set at thaximum ‘(.fu‘lly cloekwise)..
.6'.} "DROOP--Set optlonal external droop (if used) at mmlmum'(fully ‘
' , counterclockwnse) e

I A ACTUATOR COMPENSATION

' a DIESEL GAS TURBINE, FUEL INJECTED GASOLINE
o PRIME MOVERS: Set the ACTUATOR COMPENSATION
' potenuometer at 2 on- ‘the 0 to- 10 scale

15
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‘A b. CARBURETED GAS OR GASOLINE or. STEAM TURBINE \/ :

. PRIME MOVERS: Set the AGTUATOR COMPENSATION
p0lentlomeler at 6 on the 0to 10 scale.

START FUEL LIMIT—.-SetAal maximum (fully clockwlse). .~

'. Be sure the actuator is connected to terminals 9 (+) and 10 ()

- START-UP .ADJUSTMENTS ‘

' '_Complete the mstallauon checkout procedure in Secuon 3 and the- mmal ’ - @

- prestart semngs above.

;- Apply input power 10" the control. '

-~ Preset ratedspeed.- :

'If a. o.bnal generator is_not used, set the RATED SPEED potenuometer

at minimum (fully counterclockwrse) S ‘\ - "3 '

’_If the actuator vollage is at minimum (about 0 volts) slowly turn the .
' RATED SPEED potentiometer clockwise (counterclockwise for reverse '
* . acting controls) until the voltage just begins. to move toward maximum.

-. Close’ the Close for Rated contact. If the external droop fealure 1s bemg
- used it should. already be set at lsochronous fully cew.

NOTE | ‘

“ This is for initial pnme mover start- up only.- For riormal start-up, the .
" _Close for Rated contact should be open if the pnme mover'is to start -

at idle.

o ot - a7

lf a 31gnal generator is used set the signal :for the frequency of the Speed ,
sensor at rated speed, and connect it-to terminals 28 and 29.. (The rated
speed frequency in Hz équals the rated -engine speed in RPM times the
number of teeth ort the speed sensing gear, times the ratio of engine -
speed to speed-sensing-gear speed, divided by 60.) Put the Close For o
Rated contact in raled (closed) position. Set the speed trim -
potenuometer (if used) to mid-position. Connecl a dc analog voltmeter
to terminals 9 (+) and 10 (- ) to read actualor voltage

T Active 29/01/2014  Page 29 of 109 :
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,-If the actuator voltage 1s at maxlmum slowly turn the RATED SPEED
: potenuometer counterclockwise (clockwise for reverse-acting comrols)
until the voltage just begms to move toward minimum. :

Continue to very slowly adJust the RATED SPEED potenuometer in the

appropriate direction, trying to stop the actuator voltage between the

 ‘minimum and maximum voltages: Because it is ot possible to stop the
" motion, cease adjusting when the voltage changes very slowly. The -

A slight adJustmem when the engine is runmng will achieve -the exact -
speed. -

s Orreck the speed sensor. . '

Mmrmum voltage required from the speed sensor to operate the

#w,..,b: ro 38 .- .. electronic control is 1.0 volts RMS, measured at cranking speed or the

lowest controlling speed For. this test, measure the voltage while
crankmg, with- the’ speed sensor connected to the control Before

f of the lower value of the control’s speed range, the failed speed sensing
circuit is cleared. For example 100 Hz is requrred on the 2000 o 6000
Hz speed range (2000 Hzx .05 = 100 Hz) :

WARNING- .

oo ° T . "TO PROTECT AGAINST POSSIBLE PERSONAL INJURY LOSS o
B L -+ OF LIFE, ‘and/of PROPERTY DAMAGE. ‘'WHEN STARTING the
S o - -7 engine, turbine, or other type of prime mover, BE PREPARED TO

. o , . - MAKE AN EMERGENCY SHUTDOWN to protect against -
S-ﬂqkr'i - o runa\vay or overspeed should the: mechanical- hydraulrc-
- ' governor(s), or electric control(s), the actuator(s), fuel control(s),
the dnvmg mechamsm(s), the lmkage(s), or the control devrces

" fail : C :

EvgINE

' .ADJUST FOR STABLE OPERATION o

If prrme -mover. operauon is stable go to the speed setung adJustmem"
A procedure

If the prlme mover is hummg at a rapid rate, slowly decrease the gain (turn the

potenuometer counterclockwrse) until performance is stable.” " Adjusting the gain
- may cause a momentary speed change which can be mmlmrzed by turning thé .
© gain’ potenuometer slowly. - : : '

T

QPUseldTMS8ST - o " Active 29/01/2014 o __ o Poge30'rof.109

RATED SPEED potentiometer is now set very close to the desired speed. -

cranking, -be sure to prevent the prrme mover from starting. At 5 percent .



"‘ L E polcnuomeler clockwise) until the actuator becomes slightly unstable, then ..
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If the prime. mover is hunting at a slow rate, increase the RESET setting (turn
the potentiometer clockwise) until the prime mover stabilizes. If increasing the
RESET potentiometer setting does not Stabilize the prime mover, it also may be -
necessary to elther : :

o Slowly decrease the GAIN (iurn the polentiometer counterclockWise)_or .

« Slowly decrease the GAIN and 1ncrease the AC'I'UATOR
‘ COMPENSATION ‘ - :

SPEED SETI‘ING ADJUSTMENT

. o Wuh the pr1me mover operaung stably, and the external speed trim B o

potentiometer (if used) set at mid- -position, ad]ust the-RATED SPEED /oo er"M
potentiomefer to bring. the prrme mover to’ the’ desrred operating ‘speed: L -

DYNAMIC ADJUSTMENT R

-The ObJCCl of the GAIN AND RESET potenuometer adJustments is to obtam
the opumum or. des1red stable prlme mover- speed response.

-

: NOTE :

Adjustmg the GAIN may cause momentary changes in speed whlch : o
can be mmmnzed by ntrnmg the GAIN potcnttomcter slow[y '

. Increasm;, the setting of the GAIN polenuometer prov1des faster transient -
response (decreases the magnitude of the speed change from" a sudden change in " ; _
“load). To achieve optimum response, slowly increase’ the GAIN (turn the - - k @J

slowly turn-the GAIN "back counterclockwise as necessary (0 stabilize the

. actuator. o Step Ioad the generator or bump the actuator terminal shaft, to make '

* sure that the prime mover returns t0 the proper speed with little, overshoot or . .-
~undershoot of the speed setting. To reduce, overshoot increase the RESET
seltmg (1urn the potenuometer clockw15e) ' '

_ When the RESET polenuomeler is in the lower parl -of 1ts adJustment (0 03
on the scale), increasing the RESET clockwme may requrre decreasmg the GAIN °
(turning the GAIN polenuometer counlerclockwrse) to maintain stable
- operation. ‘ e
. . . B . . . . "\ C L - . . L L
If the prime mover is slow in relurnmg to the proper speed, decrease the T
'RESET by: turmng the potenuometer counterclockw15e ' o . .

1l8' .. .
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Frgure 4 I 1llustrates pr1me mover starts with the RAMP TIME potentrometer

- fully counterclockwrse (no ramp), step loadings at four different RESET
‘potentrometer settings,’and stable, steady-state runnmg conditions. These are
o typical performance curves on a naturally asp1rated (nonturbocharged) dlesel

engine.

NOTE

- Optlmum performance is not necessanly obtamed with the GAIN
potentzometer at the maximum stable cIocszse posmon In some

cases, the gain.must be reduced- sIzghtIy 1o ensure stablllty under wrdely
vmymg condmons

ACTUATOR COMPENSATION ADJUSTMENT

-~ If-the ACTUATOR COMPENSATION is set as descrlbed under INITIAL
- PRESTART SETTINGS; no further ‘adjustment is normally requlred f a slow
.~ periodic instability remains, sllghtly increase the ACTUATOR - _
.. COMPENSATION (turn the. potenuometer clockwise) and repeat the GAIN
- and RESET adJustments Continue to increase the ACTUATOR °

COMPENSATION and readJust the GAIN and RESET unt11 stabllrty is

achleved

If a fast mstabrllty or. extremely active’ actuator is evrdent sllghtly decrease the

o ACTUATOR' COMPENSATION (turn the potentiometer counterclockwrse)
" 1. riecessary, the ACT UATOR COMPENSATION may be set fully

counterclockwrse This may be requlred when engine- torsronals ‘cause excessive
.

.- "+ LOW IDLE SPEED ADJUSTMENT

1. © The prime mover should be at rated. s'peed with. the LOW IDLE SPEED

potentiometer set at maxrmum (fully clockwise). Open the external
CLOSE FOR RATED contact '

- 2. Decrease the LOW IDLE SPEED (turn ‘the potenuometer :

, counterclockmse) untrl'the recommended 1dle speed 1s reached
" If the RATED SPEED settmg is changed LOW IDLE SPEED wrll

also be. changed and may require readjustment. Changing the
“LOW_ IDLE SPEED does not change the RATED SPEED- setting.

Active 29/01/2014 - = . - .7 Page320f109
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NOTE . . T

Make certain that the prime-mover speed is controlled by the Low - o : , .
IDLE SPEED potentiometer in a range'aboye‘thé minimum-fuel ‘ o
position (mechanical siop) of the actuator of prime-mover fuel rack. ' '
START ’ o -

. OAD

oL . . R
- LOAD  OoFF . RINGIN
ON . INGING

Gain is too high and Reset 100 low. There aré.
. . . . . secondary overshoots on transienis and large - A R X .. .
. . . Lo o . overshoots on starts (under damped). ~ . - . . . @- .

ey

<7

Op(lmum performance on Idad transients with siight
overshoot on starts (optimum damping). .

. Optimum perlo’rman'ce on slar‘!- with slight time
extension’'otload transients (optimum damping).

e
1.

S S o T ?ETTLING"‘
' 4 , : SO TME o,

‘Reset too high, long tirr;e to settle.to rated ldeed . L .
(over damped). o . - - : : Lt B

e . . ’ . R ’ S T ammeaaa

* Figure 4-1. Diesel Engine Performance Curve

20

e
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RAMP TIME ADJUSTMENT _
_AdeSI the RAMP TIME potenttometer to achjeve sattsfactory prime mover
acceleration to rated speed with minimum overshoot.  First start at the fully

~clockwrse (maxrmum ramp tlme) position and work back in the counterclockwise

~direction until the unit ramps as rapidly as desrred (Ramp time will be -

. adjustable from 1 to 22 seconds from 1dle to rated.

- START FUEL LIMIT ADJUSTMENT .

| NoTE._ )

[~ Start- -fuel Izmzt is not recommended for use with reverse- actzng controls.
. With loss .of speed szgnal the reverse acting control will_position the

- \P‘ . _actuator at the starr-fuel level if the. fazled-speed-szgnal override is

activated. Reverse-acting systems nonnally require the control to
‘demand full fuel on loss of speed signal to allow the mechanical

.| backup governor to control the system.. The Start Fuel Limit can be

| | deactivated by tummg the potentzometer fully clocszse '

,: : [1
Wrth the prime mov%r operating at rated speed and no load record the voltage

,_across the actuator terminals 9 (+) and 10 (-).AShut.down -the’ prlme mover and -
—_—

activate the: Falled Speed Signal Override by closing the overrlde contact. " The .

o voltage to the actuator should ‘now be ad]ustable by the START FUEL LIMIT

potentiometer. Set the actuator voltage about.30 percent’ hlgher than the
voltage obtained at rated speed for forward- -acting controls and 30 percent-lower
than rated speed voltage for reverse-acting controls.© Remove the Falled Speed

S .-‘/ Signal Override | contact 1f not requlred to start the prlme mover,

’/-?s-t/
a 4’3‘-.,4

Q-Pulse Id TMS651

. 5

Start the prlme mover and observe the start tlme overshoot of speed settmg,
and ¢ exhaust smoke obtained. - If the prime-mover does not start, turn the
START FUEL LIMIT potentiometer slightly clockwise untll the prime ‘mover -
starts. The START FUEL LIMIT may be adjusted as required to optimize. the -

 prime- mover starting characterlstlcs ‘The fuel- llmltmg function 1s turned off
N automatlcally when the speed control takes over. q - &: oy 2/

.; -.NOTE S ’ﬁ""&”"’d“” Tt

'For prime movers. not requiring start- fuel [zmztmg, the START FUEL
LIMI T function can be deactzvated by turmng the potentiometer Jully

. ‘1_'clocszse ) ‘ | ’ /Z,/&v/“"?"/z 7 '

. Active 29/01/2014
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‘ Umts runmng agarnst an. 1solated bus often need droop set to a. partrcular level

SPEED SENSOR ' ancK

f the sensor is a magnctrc prckup, measure the voltage across termmals 7 and 8 .

to bé sure there is a minimum of 1.0 volts at cranking speed, and a maximum of
30-volts RMS at rated speed. If the voltage exceeds 30.volts, increase- the gap
of the speed sensor and be sure that there is stlll a mmrmum of 1.0 volts at

 cranking spced

o awp DROOP ADJUSTMENT-

- The amount of droop is not critical in_many installations. If the enginé needs:
~ torun in droop but the amount’is not crifical set the droop potentiometer in
mrd posmon then ad]ust load wrth the speed settmg potentlometer :

: When parallclcd with an 1nf1nlte bus the generator frequency cannot change
; and unless-a load- sensing module is being used, the control must be in droop
1o maintain stable operatlon With the droop potentlometer at mid- posrtron

parallel the generator, then 1ncrease the Rated Speed potentrometer untrl the

o de51red amount of load on the engrne is achleved

'. Too much droop wrll cause the engme 0 overspced should the load be suddenly

lost. Excessive droop will also cause the engine to be sluggtsh in response o

load chan ges.

Too Tittle droop wrll cause. instability, srmrlar 10 that experlenced with
1mproperly ad]usted GAIN and RESET

\

to prcvent excessive off speed when load changes. Droop is usually expressed as’

' a. percentage and calculated by the followmg formula '

=-No Load Specd Fuli Load Spee
% Droops R oSl X 100. -

. To .set a specrhed amount of droop using anvisolated bus for the- load:. "

1 Set the droop potentrometer to mid-position. (Use a 2K potentrometer
' connected to terminal 14 (cw) 13 (wrper) and 15 (ccw) '

2. Start the' prrme mover and ad]ust thc RATED SPEED potentrometer for .‘ o |

',.rated speed with no load.

3. ‘Apply_ full load.*

4. Adjust' the droop potentiometers 10 give desired speed. "

" Active 29/01/2014
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, ) 5. Remove the load and | pen- 'soc_::z:::sz Toon
B ) repeat Steps 2 thorugh ' T gl
4 until engine speed 5 _
returns to 60 Hz when’ SPEED) . -
the load is removed. -
EXamp__le:_Oper:ating'at ] ] 1
. 60-hz, 57 hz LOAD—> 50% 100%
) at full load Flgure 4-2. Droop Ad]uslmem
: . indicates' 5 .
’ . percent
. _droop.

droop See Flgure 4-3:

. . SPEED SETTING FOR. .
-0 100% BASE LOAD

.- SPEED, SETTING FOR -
50% BASE LOAQ )

1
© . SPEED SETTlNC | ACTUAL SPEED

speed lrlm) polenuometer for 60 Hz.

‘until full load is aCthVCd

Q-Pulse IdTMS651. ' . - f Active 29/01/2014

To set a specifi_ed amount of_ droop on an infinite bus load:-

o If only 50 percenl loadmg is p0551ble 58.5 Hz would indicate 5 percem |

. : o 1 With the generator not
- o= R paralleled adjust the
: : —— | - - RATED SPEED (or
FO? on e Lo, T SETEBY YELTUY " speed trim) potentiometer

o 4 LT .

g :z_ | to give a speed setting
‘ i o | " above 60 Hz by the. -

= : ' : A . percent of droop requnred .
@ ) - L o l. ,’ °
S { : T Example Droop of 5
33233" 26 weL 0 —sm oz percent would require

Flgure 43, Droop Base Load with 5% Droop - raising the speed t0 63 -

2. Mark the potenuometer posmon and re- ad]ust the RATED SPEED (or ‘

3. .TUrn1 lhe eXlernal droop polentiometer full CW for maxim"um dfoop.
4.0 Synchromze the generator with the bus and close lhe tie-breaker. ’
S. v_Rcturn 1he RATED SPEED polenuomeler to lhe mark made in Step 2.

6. ~'Load the generator by lurnmg the droop potenllometer counterclockmsc

23
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- A - 7. . Unload the generator by turnmg the RATED SPEED (or Speed Trlm) -

' potenuometer cew unul no load is achreved

© 8 o Open the tie- breaker and repeat steps 1 though 6.until no further
) ad]ustment of the external droop is requ1red in- Step 6.

NOTE

~

' Droop is 1 0 percent per voIt

' Aulezary is 3 percent per.volt.

“Syncronizer Input is.0.667 of ] percent per volt
'Speed Tnm is 10 percent per volt.

. 24v - = . o
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- Description of Operation

- The 2301A Speed Control monitors prime-mover speed -and maintains it.at the
correct operating level. - With the addition of a load sensor the system will share

~ the load wnh other generalors when twWo or more syslems are running in
parallel :

SPEED CONTROL
The systém, ds shown in Figure 51, consists of:
' % ‘ e '. 1L 'AA magnetic pickup' (MPU), to sense the 'speed_ of the prime-mover.

2.7 A frequency to voltage converter, to convert MPU fre ucncy 0-a vollage
for use.m the 2301A internal crrcuns : .

3. A speed reference to Wthh t-he prrme mover speed is compared (Idle '
"7 and Rated speed references are provided by the 2301A Speed Conlrol
_The speed reference:- being used is selected by the operalor with an
exlernal swrtch ).

Roghan Rd Hardfill \I-_eochore Pump Gas Extraction Eh_gine'oncj Cenerotor Confrol Electrics OM Manual B S ; »
|
|
|
|
|

L -

4. A speed summer/ampllfrer wnh an output proporuonal to the amount of
' fuel or. steam requrred 10 mamlam the- reference speed at any givenload.

TS " An dctuator {0 posmon the. fuel of steam mechanlsm (1nJector rack or
' ’ steam valve) of the prime mdver. .

| (3

"2301A- SPEED CONTROL.

' @ SPEED g ;
v A2/} | ReFERENCE
- . .J . . T Pl - i
, FREQUENCY .| . _ A - lpnmsL i | ceneraTor |
‘ @ TO VOLTAGE |— CONTROL MOVER . '
R | conveaTes. |- SPEED  AMPLIFIER |ACTUATOR ' 1J .
" _ . - SUMMER . _ - , . } MAGNETIC -
S : @ PICKUP -

82300-A-57

. Figure 5-1. Speed Control System

| QPUseldTMSEST o Active 29/01/2014 C © .. .Page38of109
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speed

The MPU generates an ac srgnal wrth a frequency proporttonal to- prrme -mover

S

' - The frequency 10- voltage converter receives the MPU frequency srgnal and

changes ittoa proporuonal dc voltage

: The speed reference circuit generates adc reference voltage to whrch the speed

srgnal voltage is compared

“The: speed srgnal voltage is compared to the reference voltage at the summmg
v pomt If the speed-signal voltage is lower or. h1gher than the reference voltage
- a srgnal is sent by the control amplifier calling for an increase or decrease in

WA

speed. The actuator-is controlled by.this signal, repositioning the- fuel valve' or

'rack auntil the speed srgnal voltage and the reference voltage are equal.

AUXILIARY INPUTS

, Termmals 11 lhrough 17 are ased for aux1hary 1nputs whrch change the o

reference voltage and thus the output of the speed control: These 1npuls

B "1ncludc speed trim, droop, SPM synchronrzer and the auxrlrary 1nput (usually
E from a load sensor and parallel lines). : ‘

) VFarled Speed Slgnal Cnuut

A fatled speed srgnal crrcurt mon1tors the speed- srgnal rnput ,When no srgnal is ;

_detected it calls for minimum fuel. The minimum-fuel signal is sufficient to.

cause the actuator to go to. the minimum position. - Incorrect: lrnkage
ad]ustments or other restrrctrons in the external system may prevent pnme-
mover shutdown. S . -

For controls With actuator current of 20 10 160 mA, minimum fuel is defined as:

+ . Actuator current of less than 10 mA for: forward-acting controls.

"« " Actuator current greater than 180 mA for.reverse-acting-controls. . .

For controls with actuator current of 40 to 320 mA, minimum fuel is defined as:

'« * " Actuator current of less than 20 mA for forward -acting ‘controls..
"« " Actuator current- of more than 360 mA for reversé-acting controls.
(

e e e e e, e AT e Lt T e T L T T R
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% A contact to override the fa1led speed s1gnal circuit can be connected in series

" with terminal 4 and low voltage dc power. (Th1s power is available on terminal )

2 for units supplied with 10 to 40 Vdc power and from terminal 6 on those
_ units supplied with about 120 V-ac or dc power.) Temporarily closing the
contact overrides the failed-speed-signal circuit as required-for start-up.

The control must be . AGTuATOR

"tuned to each system',for ) h FUSE-II..,TSIA.IT COMPENSATION INSERT. . GAIN
_optimumi performance. - g@ g@@ _ ga? :
The potentiometers for - X , - ;

- setting and adjusting 1 : o R
these circuits are located | - % @%

- in the upper right corner |~ N A4
of ‘the -control as shown o R sy %I
in Figure 5-2. They L e )
mclude S Figure 5-2. Speed Control Adjustmehts.

" Q@-Pulse Id TMS651

-The RATED SPEED potentrometer adjusted so. the' converter- speed

' lspeed

" The START FUEL LIMIT potenuometer to provrde a means of limiting
. the fuel-rack position when starting diesel ‘engines. Adjustment of the

voltage and the reference speed voltage are. equal at the desired Operatmg

The LOW IDLE potentrometer adjusted 50 the reference voltage is' .
correct for the desired-idle speed

potentiometer sets the maximum actuator, posrt10n from no speed until

' the speed control calls for a fuel setting lower than the setting of the

start-fuel limit. The: lrmrt is automatically placed. in the-circuit whenever

- the speed monitor input -declines below the Failed Speed Srgnal level.
. Setting the Start Fuel Limit potenuometer full. CW will raise the llmrt

above the maxrmum fuel posruon maklng the limit non -effective.

L RESET GAIN and ACTUATOR COMPENSATION potentio'meters1

adjust the control amplifier to accommodate various types of prime-
movers. Reset adjustment affects react1on time when recovering after a

“sudden load change. The magnitude of the.speed change resulting from a '

sudden change in foad is controlled by adjusting the Gain potentiometer.

. Actuator Compensation compensates for the time the actuator and prime- -
mover system take to react to signals from the control

The RAMP TIME potentlometer sets_the time requ1red for the prime )
mover 1o accelerate from idle to rated speed : '

27
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- NOTE

tDroop and Spee'd Trim sertings change at 10 pereent of the existing
reference per volt. The Auxiliary input causes a 3 perceni speed
change per volt. The Synchronizer inpui causes .a 0.666 percent
change of reference speed per volt. :

ACTUATOR CIRCUIT PROTECTION

The speed control is protected from shorts or overloads in the actuator circuit -+ - .

o ~ at terminals 9 and 10 by an automatic circuit breaker. The circuit breaker will - -

' S reset automatically after the short or overload is corrected and the comrol has a.. - ' @’
‘ ' RS few minutes to cool down. - ‘ :

‘ o " MAN CIRCUT
" REVERSE ACTING . B I , [, . BREACER
. ENGINE ENERATOR —0 | O—
CONTROLS , " S
.1 'REVERSE ACTING :
L ) MAGNETIC | GOVERNOR-ACTUATOR .
. . The reverse- actm‘g S R L ' - o
. " 2301A Speed Control - | . o IR E
* and its- actuator-are ' ' S
desxgned so that zero R e ema || oo |F_J '
_ voltage to the actuator - | ¢-] 2%% SPEED CONTRL - o et
ccorresponds to o 4 5 T ’ T o i
: . : . : . R - SHARING
- maximum. fuel 'to the A sorowen REMOTE 'SPEED TR . , UNES 8uS
1 20¥ TO 40vDC POTENTIOMETER . . e B .
prime mover. The (OPTIONAL) S 82000-4-38] -
actuator usually used Fig’ure 5-3. Reverse-Actihg System 89-10-23 Ga

control-has a mechanical governmg mechamsm 1ncluded (see Flgure 5-3). The
" speed settmg of this mechanical governor is sllghtly higher thanthe’ speed
setting of the 2301A. Should the electronics fail, the actuator will"try to go to’
‘maximum fuel but w111 be stopped when it gets to the Speed settmg of the
- ‘mechanical govemor provndmg contmued operation of the prime ‘mover,

" although ata speed which is sllghtly hlgher than the electromc control speed I |
'reference ‘ v , L A : R . S -

‘ ; L w1thareverseactmg . L co S @

28
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The following trouble-shooting guide is an aid in isolating trouble to the control
box, actuator, plant wiring, or elsewhere. The guide assumes that the system
wiring, soldering connections, switch and relay contacts, and input and output
connections are correct and in good working order. Make the checks in the

order indicated.

NOTE

The wrong voltage can damage the control. When replacing a conirol,
check the power supply, battery, eic., for the correct voltage as

indicated on the name tag on the control. Both high-voltage and low- A
voltage models of 2301A speed controls are available. The low-

voltage model will be damaged if connected to a high-voltage supply.
_The high-voltage model will not operate with a low-voltage supply.

- SYMPTOM

CAUSE

REMEDY

Prime mover will
not start.
Actuator not
moving to.start-
fuel position.

DC supply voltage

polarity reversed, no
supply voltage, or
supply voltage is low.

- leads if dc polarity is

Check for supply voltage
within limits indicated on
control name tag. Reverse

incorrect.

Actuator not
responding to input
signal from control.

NOTE: Hydraulic

actuators must have oil
pressure and either gear

rotation or oil motor
rotation to operate.

" EG3P actuator, remember

If there is a voltage output
at terminals 9 and 10, but
the actuator does not move,
the wiring to the actuator
should be checked for
opens or shorts. With the

that terminals C and D of
the mating plug must be
jumpered.

Coil resistance in a
Woodward actuator with
terminals 9 and 10
disconnected, is about 35_n.|
ohms. -

Q-Pulse |d TMS651
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SYMPTOM CAUSE _ REMEDY
Prime mdver will Start fuel limit set too Turn start fuel limit cw
not start. Actua- low. until prime mover starts.

tor not moving to
start-fuel position.

for proper installation and
- operation. Problems may
be oil supply, direction of _
p . : _ rotation, ins_ufﬁcient %‘)
‘ ‘ drainage, linkage, worn

actuator components, or
improper adjustment.

No actuator voltage at Stop cranking. Check for
terminals 9 and 10 shorted or grounded
while cranking. actuator leads by removing

wires to terminals 9 and 10.
Close terminal 4, short
“terminal 11 to 12. Check
for 18 to 22 volts at
terminals 9 and 10 for
forward acting controls and
0 to 1 volts for reverse
acting controls.

' Check actuator and linkage
|
|
|

While cranking, check for at} @‘}
‘ _ | least 1 V RMS at terminals
) 7 and 8, and at least 30 to
80 Hz. ' '

If these readings are not
available close terminal 4 to
override failed-speed signal
while cranking.

MPU sensor spaced too far
from gear. Make sure there
are no metal chips on end
of pickup. Check MPU
wiring and shields.

\
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SYMPTOM

CAUSE

REMEDY

Prime mover will
not start.
Actuator not
moving to start-
fuel position.

Speed setting too low on
initial start. Control may be
set for the wrong speed
range. Check speed sensor
frequency versus control
part number. Speed setting
may be lower than cranking
speed. Control should be
set for rated speed'.
Increase RATED SPEED
setting clockwise (cw).

Be sure and return rated
speed setting full ccw if
adjusting ew does not
produce the correct output.

LOW IDLE SPEED
setting may be too low.

\

Adjust LOW IDLE SPEED

potentiometer cw.

Minimum Fuel contact
open. See "MINIMUM
FUEL CONTACT" in
Chapter 3.

I voltage exceeds 3
. volts, the switch or

wiring is faulty.

Check switch at terminal 3.
Minimum-fuel contact must
be closed for normal
operation. Check for 0 to 3
Vdc from terminal 2 (+) to
3 (-) on low-voltage
controls. (Between
terminals 6 (+) and 3 (-)
on high-voltrage controls.

‘"MPU not supplying

signal to control.

Check MPU wiring for
proper connection, check
shields for proper
installation.

Magnetic pickup may be
open-circuited or shorted.
Check resistance with the
leads disconnected from the
control. Resistance should
be about 100 to 300 ohms.

Active 29/01/2014
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SYMPTOM CAUSE * REMEDY
Prime mover will Terminals 11 and 12 are Verify that terminals 11 and
not start. Actua- open. 12 are jumpered if optional
tor not moving to external speed trim is not
start-fuel position. used.

Check the voltage from
terminal 11 (+) to 12 (-).
It should be less than 2

volts. .
Faulty speed trim With power OFF, check
potentiometer. speed-trim potentiometer

with an ohmmeter.

Faulty 2301A Speed Replace unit.
Control.

Prime mover Ramp adjustment. Increase RAMP TIME (cw).

- overspeeds only : : This decreases acceleration
on starts. _— rate (from low idle to
- rated.)
: - RATED SPEED seuling | Set RATED SPEED as @éﬁ
‘ 100 high. described in Chapter 4.

Amplifier adjustment. 2301A may be adjusted for

sluggish operation, causing
overspeed on start. Slowly
adjust GAIN for fastest
stable response. RESET
may be adjusted too low.
Increase RESET setting.

71 =

32
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SYMPTOM

on starts.

CAUSE REMEDY
Prime mover Engine is Verify that the fuel rack is
overspeeds only malfunctioning. not binding and the linkage

is properly adjusted.
Determine if the fuel rack
is quickly following the
actuator input voltage.

Verify proper operation of
overspeed protection devices
to determine if a shutdown
is occurring without an
overspeed condition.

2301A Speed Control.

If the control does not cut
back the actuator voltage
when the speed setting is

completely ccw the 2301A

control may be faulty, or
may have the wrong speed
range. If the voltage is cut
back, (increased on reverse
acting controls) look for a
problem in the linkage or
actuator.

' @ Prime mover

‘ ' overspeeds after
operating at rated
speed for some
time.

Prime mover.

Check for proper operation
of prime-mover fuel system.
If actuator moves toward
minimum fuel during
overspeed, problem is in
fuel system. '

MPU and 2301A
control.

Check MPU voltage at
speeds above idle (at least
1.0 V rms). If MPU fails
and the switch at terminal 4
is closed, the 2301A will
call for maximum fuel.

Q-Pulse Id TMS651 Active 29/01/2014
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SYMPTOM

CAUSE

REMEDY

Prime mover
overspeeds after
operating at rated
speed for some
time.

2301A dynamics
adjustment.

Control the prime mover
manually at rated speed and
adjust the RATED SPEED
setting fully ccw. If the
output voltage is not zero,
replace the control.
(Voltage should be about 7
volts for 0-200 mA reverse
acting controls or maximum
current time actuator
resistance for- controls of
other ratings.)

Prime mover has

‘momentary speed .

change when
adjusting GAIN.

GAIN adjustment made
100 -quickly.

Make GAIN adjustment
slowly. Momentary speed
change when adjusting
GAIN is normal.

Low speed is not
regulated by LOW
IDLE SPEED
potentiometer.

NOTE

On carbureted prime
movers, the mininum
fuel stop rpm setting will
vary with prime mover
temperature. An
improper cold setting
may interfere with the
Low Idle Speed Setting
when the prime mover is
hot.

The Low Idle Speed setting
may be below the min-fuel

_position of the actuator or

prime-mover fuel stop. In

“this case, the output voltagé

to the actuator will be zero

“(maximum for reverse act-

ing controls). The engine.
will be maintained at the
min-fuel position by the
actuator or the prime mov-
er min-fuel stop. The con-
ditions indicate that the
min-fuel position should be
decreased by linkage adjust-
ment (diesel) or low-idle set
screw (gas engine), or the
LOW IDLE SPEED setting
should be raised. If this
does not correct the
problem, the 2301A contro!
may be faulty. '
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SYMPTOM CAUSE'

REMEDY

LOW IDLE SPEED
potentiometer.

Low speed is not
regulated by Low
Idle Speed
potentiometer.

If adjustment of the LOW
IDLE SPEED potentio-
meter causes erratic
behavior, replace the
control.

Prime mover does
not decelerate
when Close for
Rated contact is
open.

Faulty Close for Rated
contact or wiring.

o~
I.,)< ,

- must be less than 2 volts.

The voltage from terminal 5|
(-) to 2 (+) on low voltage
controls or 5 (-) to 6 (+)
on high voltage controls

Replace the contact or
wiring as necessary.

LOW IDLE SPEED set
fully cw.

Turn LOW IDLE SPEED
setting ccw with terminal 5
open. '

2301A ramp circuitry.

CAUTION
The speed-setting
controls have sufficient
| range to override the
| . ' . ramp and bring the
‘ ' _ prime-mover speed up
to rated while still in
the low-idle mode
(because of control or
switching defect. A
Close for Rated contact
that is intermittent mély
cause the prime mover
to overspeed if the
RATED SPEED setting
is adjusted for rated
speed with terminal 5
open.

A faulty Close for Rated
contact may remain in the
accelerate position with the
contact open. '

If the Close for Rated
contact is operative, loss of
idle control may be due to
a-faulty circuit.

In general, adjustment of
LOW IDLE SPEED will
vary the speed of the prime
mover with the Close for
Rated contact in the
decelerate (open) position.
Adjustment of LOW IDLE
SPEED should not affect
prime mover speed when
the Close of Rated contact
is closed.

Q-Pulse Id TMS651 Active 29/01/2014
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SYMPTOM

CAUSE

REMEDY

Prime mover will
not stabilize at
rated no-load
speed. The insta-
bility may occur
at no load or it
may vary with
load. Control
may be erratic.

2301A Speed Control.

Adjust GAIN, RESET, and
ACTUATOR
COMPENSATION as
described in "Adjust for
Stable Opération” and
"Dynamic Adjustment” in
Chapter 4..

Speed setting controls.

If adjustment of external
speed trim causes instability,
check potentiometer with '
ohmmeter for erratic be-
havior. (Turn power off).
Use nonlubricating elec-
trical cleaner if necessary.

If internal potentiometer is
faulty, replace control.

Improper linkage
adjustment.

Make sure the actuator
moves about 2/3 of its
travel from no load to full
load. Be sure linkage
provides a proportional
change in power for every
change in actuator terminal-
shaft position. Refer to the
actuator manual for more

detailed linkage instructions.

Necessary wires not
properly shielded.

Electrical noise, caused by
wiring carrying an ac
voltage or stray magnetic
fields, can be picked up by
improperly shielded wire.
Noise will cause instability.
See "Shielding” in the
installation chapter.

Active 29/01/2014

Page 49 of 109 - - -




I B T

Roghan Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual

WOODWARD

. .‘\’
i
s

Q-Pulse |d TMS651

Manual 82020

SYMPTOM

CAUSE

REMEDY

Prime Mover will
not stabilize.

Prime mover not
receiving fuel as called

for by the actuator.

Check actuator linkage to -
tuel-controlling mechanism
for lost motion, binding, or
excessive loading. Check for
a steady fuel pressure of
proper value.

Prime mover not

. operating properly.

Prime mover may be
causing speed variations.
Control engine manually to
determine if instability is in
prime mover or
governor/actuator control.

Input voltage low.

‘Check voltage ‘supbly.

Prime mover
unstable or will
not accept full
load.

EGB governor/actuator.

Verify that mechanical
speed setting of EGB
governor/actuator is above
the set electronic speed
reference at full load.
Mechanical droop can cause
speed setting. of ballhead
governor to be below
electronic speed setting at
full load.

Active 29/01/2014
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o : Chapter 7
} ‘ : Repair and Replacement Procedures
‘ INSTRUCTIONS FOR RETURNING EQUIPMENT FOR REPAIR
If any part of the electronic control is to be returned to Woodward Governor -
Company for repair, attach a tag to the part with the following information:
. Name and location where the control is installed.
. 'Complete Woodward Governor Company part number(s) and serial
‘} number(s).
. ° Description of the problem.
. Instructions describing the desired type of repair.
NOTE

Before handling any electronic component, read Manual 82715, "Guide
for Handling and Protection of Electronic Controls.”

-

Use the following materials when returning a completé_ controt:

° Aantistatic packing materials that will not damage the surface of the unit.

. At least four inches of tightly packed, industry-approved packing material.
(j . A packing carton with double walls.
. . " A strong tape around the outside of the carton for increased strength.

REPLACEMENT PARTS INFORMATION

When ordering replacement parts for electronic controls, include the following |
information: |

° The part number (9905-XXX) from the enclosure nameplate. |
. The unit serial number, which is also on the nameplate.

For more information on replacement parts, contact Woodward Governor
Company, Engine and Turbine Controls Division, PO 390x 1519, Fort Collins,
. Colorado 80522, USA. Telephone (303)-482-5811, or contact your nearest
L‘/ Woodward Governor Company service facility.

39
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ORDERING MANUALS

TO ORDER MANUALS, WRITE TO:

Woodward Governor Company
i Attention: Technical Services

P.O. Box 1519

Fort Collins

Colorado 80522-1519

PLEASE INCLUDE THE FOLLOWING INFORMATION:

e ‘Your name
* The name and address of your company
(write on letterhead or include business card if available)
* The address where you want the manuals sent (if different from above)
j * The quantity wanted of each manual
| * The manual number(s) of the manual(s) you are ordering
| — OR — .
The part number and serial number from the nameplate on your Woodward Equipment

THERE IS NO CHARGE FOR MANUALS ORDERED IN SMALL QUANTITIES.

" WOODWARD GOVERNOR COMPANY

CORPORATE HEADQUARTERS ¢ AIRCRAFT CONTROLS DIVISION ¢ 5001 North Second St. ® P.O. Box 7001 * Rockford iL 61125-7001, U.S.A
e Phone: (815) 877-7441 o Telex: 25-7410
ENGINE & TURBINE CONTROLS DIVISION e 1000 East Drake Rd. ® P.O. Box 1519 e Fort Collins, CO 80522-1519, U.S.A.
e Phone: (303) 482-5811 e Telex: 4-5691
INTERNATIONAL OPERATIONS DIVISION e 1000 East Drake Rd. * P.O. Box 1519 ® Fort Collins, CO 80522-1519, U.S.A.
e Phone: (303) 482-5811 o Telex: 4-5691
INTERNATIONAL DIVISIONS
Woodward Governor (U.K.) Ltd. ¢ P.O. Box 15 * 664 Ajax Ave. ® Slough, SL14D0, England ® Phone: 44-753-26835 ¢ Telex: 848181
Woodward Governor Nederland B.V. ¢ P.O. Box 34, 2130 AA Hoofddorp e Hoofdweg 601, 2131 BA Hoofddorp, The Nethertands
e Phone: 31-2503-13241 e Telex: 74508
Woodward Governor (Japan) Ltd.  Tomisato P.O. Box 1 e Inba-gun, Chiba-ken, 286-02, Japan ¢ Phone: 81-476-93-4661 ® Telex: 3762-164 £
Woodward Governor Company e Kobe Service Station ¢ 86-1, Edayoshi 4-chome ¢ Nishi-ku, Kobe-shi ¢ Hyogo-ken, 673, Japan % ,
¢ Phone: 8§1-78-928-8321 L
Woodward Governor Company © P.O. Box 319 o Unit 1-1 Wirega Ave. * Kingsgrove, N.S.W. 2208, Australia
e Phone: 61-2-758-2322 o Telex: 24175
Woodward Governor Company (Reguladores) Ltda. ® CaixaPostal 1785 e Rua Fernao Pompeo De Camargo, 1306 ¢ 131OOCampmas S.P., Brazil
e Phone: 55 (192) 31-4977 e Telex: 191844
HYDRAULIC TURBINE CONTROLS DIVISION ¢ 2301 Country Club Drive ® P.O. Box 287 ¢ Stevens Point, Wi 54481-0287, U.S.A.
e Phone: (715) 344-2350 * Telex: 671-4868 . 89/10/F
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Switch Repeaiabi!

- Contact Rating,

INTRODUCTION
The Deita.DE-Q97 Speed Sensor s a'solid state speed .
detection modute designad for use'with constant speed,
diesel engines. In Gperation. three relays, within the
Sensor switch at factory preset speeds prOwdmg

. funcuons normally related to, starter motor cut-out
- {SCO). engine underspeed (US). and engine overspeed
- {0S). Signal source for the Speed Senscr may be erther.

an electromagnetic pickup on the enome II\,wneel rmg
gnar or the DI Ila DE-064 tacho genara .

SPECIFICATIONS
O e'au-w‘/r oloN 2 to 24 velis D.C
7 mA m.h ail -;pn enprom—o

_SIar.ﬂrCuI out

Setting:. CaCIOry praqm 1o U 30% of- )
- ’ nominal-ranning soeed. Typmnl
setting 20%. i e 300 RP.M. for

.a 1500 RPM sysiem. Relay state’

1s preset’1o be ernthey: —

{A) energised with engine -
stationary and powar on,
de-znarqised o spend,
or—"

{B)de-energised airest operating .

at set-point.

Underspn“;( Sztiing: - 70-100% of nomina! running |

speed. Typical sett —20%
100- 130% of naminal speed.
Typical setting-—110%.

The O\mrqpeed retay may.be
either Iogkum Or nonN- Io<,<mg

+ 2% of nominal sneed.

SmoIe changeover Ior SCO and
US:

Single make comﬂu for OS.

5 Amps resistive, Inductive loads
must have diode suppression for
good contact l:fe. SCO relay .

C\:(‘_:rs'pe:f:IlI SeI.I-Hg s

Relay Contacis

ST <0IenO|d only.
Operating .
Temperaire: '0 70°C Aml)n,m
Fiush, ~ . Fromt panm—-l\nodn ed
C aluminium. Black legends.
Case—Delia gréy Inmmerione
stove Pnamnl

‘Weight: - - :0.9kg’
.Dimensions:

1 52mrn Lx.1 25mm W x bSmm D
Insulation. * ) IO M above case.

‘Corner Cavan.& Grand Junt(uon Roads .

.Gepps. Cross

South Australia 5084

‘  Telephone (08) 2602522 TeIex AA82427

should interrupt c|r<,utt Io pnlol n

-O'I’EFIATION

Non-latched ©S condition—

On rising speed the relays operate at their presét points.
the SCO makes or breaks accormng to'type; the US'and -
OS relays make if speeds are attainéd. On falling speed
the relays. will return to Ihexr u.lt-al state’

- Latched 0S condition—

Similar to above but if ovorsoped securs all relays
remain latched. Reset 1s achieved by removing the D.C.
power supply. . .

k ORDERING“INFORMATION

Input from: &) EIvcxromaanu: Preku
. ! p.

No. oif tzeth.on ring gear:
b) Delta DE- 064 Tacho- gpnera[or

Nomma speed:. RPN

Startercui-out: .PPM

-SCOtype A orB

Underspeed Setting:  RPM
Overspeed Selting: RPN o
QStyper- Latching = or Nen-Laiching

 NUmgre oF TEETH — /P2
Srweree _¢u4f’fou7"_-'._,zo"° '
Cn pEr sPEED —~ 250

5/;,0&4."6 . -~ //00
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‘The DE0O1 and DE00S Automatic Stetle Battary Chargars

are compact, robust unite- which, although similar in

function and appcarance, arc Intended “for ditferent :
"+ ~inactivity. The output cyctes on and off, supplying periodic bursts,

applicationg. Ths DEQO1 provides charging characteristics
to sult lead-aold acoumulators while the DE009 provides th
characterietice required by nickel-cadmium eelle. »

Both units provide similar controls and features, deliver 10 mps
of current and incorporate generous protaction features. They
offer fully automatic operation; regulating their charging voltage

" and current to maintain battery capacity, They are identical in-

size "and sre intended for panel mounting inside 'electrical
switchboard cubicles. -

""The 'DEQOY and DEOOY - are designéd and.manufactured to’
 withstand the rigours . of heavy industrial use in.harsh:
. environments where Jeas sturdy équipment may not provide

tha same long-term reliability. They feature heavy-duty

..construyction, use conservatively rated components throughout

and thelr printed circuit board assemblies-are protected with a

- heavy confermal coating to offer lasting protection against the:
_effects of vibration andextremes of temperature and humidity.

These many reasons make them an ideal choice In all industrial
applications where the need for high operational reliability (at
reasonable cost) is paramount: for power generation” control

supplies; for stand-by batterigs supplying emergency lighting,.

fire, burglar alarm and communication systems; fof emergenc
angina-starting and many othar-eimila* applications. - :

A

Q-Pulse Id TA4S45] - - ~ 01/2014 .
o “30 amp versions of (hese units, the DECGS and DEO7T, are axsé‘a“v'a'uvl&réf’l:' /2014 .
[=Talale i C - . ‘o . . -

Batar te Qrmnhiiea NAa D

charactaristic which is pdrticularly suitable for usa with stand-by .
battaries in.which sulphgting may occur during long periods of -

of current at the chargér's full output capacity. The battery
voitage thus ¢ycles between upper and lower fimits which may
be indepandsantly adjustdd, Models with conventional "Constant
Potential” charging are ajso available.. . S

The DEOO1 provides a "Boost” mods which allows charging to
continue abové the nornjal voltage setting. Occasional periods
of Boost will ensure that he battery is.always-at tull charge.” -
The DEQO1 also features a tempsrature compensation circuit
which reduces its output yoltage at nigh temperaturesin orderto
match the temperature characteristic of lead-acid cells. '

“The DEQ09 uses a Congtant Potential characteristic td provide )

the “Float" and "Boost’|charging. usually. required by ‘nickel-

" cadmium cells. Boost makie allows the voltage to be raised to an

adjustable higher tevel.

MANUFAGTURERS. AND SUPPLIERS OF

ELECTRONICJCONTHOL. MONITORYRE: OF 107
ALARM AND PIROATECTION-FOUIPMENT. |
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Roghon Rd Hordflll Leachate Pump Gas’ ExTrochon Eng|he and Generofor Con’rrol Elect

. DESCRIPTION

The DEO10 Transformer Module is A \/oltnqr m'nr‘h:ng
- unit, containing two transformers. used for interfacn
Australian-Standard 1o American Standard Voltages.
- for 415 to 208 Volts, 3 phase conversion for mpulq o .
‘Woodward and Barber Colman load'sharers, also 240 to 120
volts convorsxon to match |nput to «*ynchromﬂets .

a

BEINE
ics OM Manuat -

- Til’lﬂﬁ“m‘lﬂmm;‘l” TRIFITTHAIORY .

h SPECIFICATIONS

. Pouk voltage rating: 500 Voits A.C
Power: 30 Watls per transformer,

- finish: Gray harnmer tone stoved
Approx. Dimensions:.

N N S -
jebmm (6”)

v quht A 1h./2.25 kg,

vitahble

CY 4

Jnput.

SR e aoJ “‘agg,

51 C =00 Loy vous
L Lihe lo Line
;5»————-———010 -3 Phase
. Non-Symmetric

-TAD MOV Ros

.Delta Electranics
Head office & plant:

" Corner Cavan 2 Grand J

QP IRIMELASS
“Seuth Austraiia 5084

e\ PN ~

d O o

I

[ —

wiion Roads,

-t .. m A e e sy

; B‘ 50— e ,__._011 10 Earth.
- 'oa'
Am 240V PR .
,Gan lnmll 3G Y
Tt = ces T 09 y12ve By
. ; . - o
- Common 5 .. Neutral -8 __ . ov 28
Mewleal = - . o 0 —0 ”': OF
i § . ot ipav e R
C .

REDARFL 114 Fu0 2 2 043 04 XPETIN BRIV
A

S 128mm(s7)] -

maxirmuem.
namel.

X H
105mm 4"

.'.-' Amb;ant Ope| ating Tenﬁmr Nuru Rang‘g; orC—700¢.

50/60Hz. Tarminals 3 te 5.

T Y 08§ TORMIT) CIETET AR
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““‘2355001 /DE00S ~ Automatic Batter Ch’arge_rs

FEATURES ~ - '.INSTALLATICDN DETAILS*

10 amps confinunng ﬂharglng currem e, L S
A Boost charging fagility ~ - o - : . _"“"“5 : ’ :
" Chargsr On indicator output R - - , - Vv -
Available with 12 or 24 volt output - " CAUTION . ]
Current smoothing choke helps extand pattery plate iife ’ ' | '
Generous overload protection - a current Ilmmng circuit baoked . These unlts must be -
up by an internal fuse and the choke - " 7| installed and wired in R
,Un:etrvglrageh/nh/b/r .clircuit turns off. charger if output is short ustordance with IS F
cirouited or when an engine's starier motor Is gperatin C ; 4l
Temperature compensated output voltage on tl?e DE031 ~ - |Mendbook DEG00124 In
DE001models avallable with Cyclicor Constant Potential output ! — ' .
Cyclio charging mode Is ideal for stand-by applications . - ' . feliably operation. - puzssessenannsifl [} ?
Adjustable Boost voltage on the DEO0Y caters for the exaoung o — — 41—
_ requirements of nickel-cadmium calls v S o AN L
’ ) : 120 qu

- order to'ensure

) to———:zo MAX———eq
2385

Wida operating tomperature ranga with no current deratmg ’
Heavy-duty construction on sturdy steel chassis

- - _® Contormal coating on control olteuit Enhances rellab(my in harsh
|

|

|

|

b4—205 MAX —_-—

_ anvironments : _— e - LEAD-ACID B‘ATTEFIYCHAHGEH TYPE DEOO! -
¢ Robust Voltage Ad/usrcontrol with locking facmry , : ' , " gyreur
. Remote voltage sensing facility on-DE0O1 units - R o o, s oo OENG

: Adjusted attheiactorytosuncommon batteries . . IR I B R vt "}, m SENGE B ReNse -
‘;ule montH warranty T _ o Q f,> o (I) o n n n ([1 ? ‘?

esigried, manufactured and supponed In Ausiraha o ' i —= L_I

LRAVE JUMBER
LINK R {SHOWN
0OTTICD) IN
PLALK

|

: |
©008Y swirchs - |
REMOTE SENSING . . . i
|

|

|

Open for Boosrafrde

SPECIFICATIONS*

.Supplyvoltags: .~ 208,240 or 254 VAC, +10% ;480 82Hz. R ..
Chargingeurrent: . NormallyQA 10Amax:rnum (adjustable) - . L.M,.m;.‘,,,.;“,.q,\,,‘,,,
: ?CEO(IN)outputvoltage:‘_ 24 vo\l/t modells—gut -inat26 V, cut-out a1 e -
. - {Cyclie} 28.5V. 12voli modals —cut-inat 13V, - : .
B “cutoutat 14,3V (both levels are ad]ustable) NICKEL-CADMIUM a:me RY CHAHGEH TYPE DEQOY;
| . DEOO1 output voltage: “Normally 27.6 V for 24 volt models,
| . (ConstantPotential) . 13.8Vior 12 voitmodels (adjustable).
| : DEOO1Boostlevel: . . Approximately 30V for 24. voltmodsls .
| L ST - 15V for 12 voli models. } \
‘DEO0OS outputvoltage: - 9cells—13.05V, 10 cells — 14, SOV . L
o 0T 18cells—26.10V, 19 cells — 27.55V,

12 NOT UZED.

v DUYPUY
on, MMH ' younacr

08 200 . ‘B4 5. y
2 {OBO “7 I R R ] @ -
Q n ») (]) QOO0 e
/ : |

ki o

M
=

Oo

BOLS ) BWITE
Close tor Bannt m)

Q__ng ’

o ' 20 cells —29. 00V(ad1usfab|8) R -

DEOQ09 Boostlevel:. Normally-0,1V per celtincrease overthe R 18 <
‘ o above voltages (adjustabie). S L‘d"‘
. Charge Onindication:  Approximately 23 VAG on 24 voltunits

d 11 VAC on 12 vol M ’ |
lovdls 200 mA. ndication s loat e ORDERING INFORMATION

1L0AD

.CHARGER ON INDICATION

St - intarnal fugafails. - : :
.emote voltage sensing: Sense terminals are provided foruse . ;0 (:Bd?{aé W&;Egﬁng;ng;oc 9;38"8')( ,Cha‘ge,' quote. the
EQO1 unltsonly onCyclicmodels, and are usvally linked. pprop e :
" onthe chargertoroonstant Potentlal . PartNo.- R Dsscription
models,” ’ . 1" DEOD100201 Lead-acid chidrgha, 12, volts, Cyclic.
Comrola Voltage Ad/usr Currenr Limit, - -] DE0p100202 | Lead-acid chargpr, 24 volis, Cyglict .
' - . Undervoltage Inhibit, : : | DEQD100203 Lead-acld charghr, 12 volts, Constant Potential
- Differential (DEOO1: modolp only), - - " DEOD100204 Lead-acld ch'arger 24 voits, Constant Potentinl
S . DopstLevel (DCO09modslgonly), - = | DE00S00201 gg‘g‘!&g?dm'umohﬂroef:Wvo"s. Ginnstant
. Ambienttemperature:  RangeQto70°C. o 1. : ' A
Terminations: ~ . 125Crewterminals which accept : : .0500900202 , g;‘;%lh:?;imlumchﬂfgef 24 volls, Constant
-' 3.smmforkortinglugs. . o -
Dimansions (L W B v D)+ 320 205 ¥ 120 mm maximum. Units can be burnad in for elther 1p0 or 200 hour: 8t 50°C for. use
© Waight: - 8.3 kg (chipping weight9kg).. . in .high-reliability applications specily when ordering. (A
Finish:. " .Grey hammertone stoved enamal with © nominal charge applies.) . Lo
e .~ - whitesilk-screenad Iabellmg -’ . TThgsg énudgh will be supplied if an mmniplete part pumbar’ or spacification
C s quote , S :

Nota: output vollagas are quoted for un wmbinnl tmnper'alure of 20°C.

. " ADIVISION OF BOWATER TUTT INDU&IHIFSPTY LTD unwrumetedln\llctorla) .
| "ABRIDGED INFOHMATION ONLY For d63|gn R CORNER OF CAVAN AND GRAND JUNCTION- ROADS
‘ . ‘purposes refer to Handbook DEQ0Q124 for complete - GEPPS CROSS, SOUTH AUR}?RALIA 5094 o
\' A peomcetlons and application information, - POSTAL ADDRESS:: - -
| ‘HURE No. DE000134A, October '87. - ‘Fr)l’(i)kﬁEBnglx 308, (BL/)\IFéékgHOL >.A.; 5084 o 56‘HO§
| Q-Pulse ™ T Ac’n\/e ANE: (08) 2 R ) age 56 of
‘__ﬁ,mEffé.‘ﬂ.??LEERELETWW,THO.n 2 FACSIMILE: (0B) 349 4142 T
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PHYSICAL DESCRIPT!ON

Tha Crank Cycle-timsr is a small unitintended for use ac a
starler motor cranking timer in auto start standby alternators. A
is housed in an impact resistant polystyrene ‘case with
connactions brought out as an 11 pin bese to pluginto’a

PIAVERPEATINVS CRA L0 AR T Y Ym0 2 TR TR YT RTETVEL L IR CIRE HRL 2 O RU T LN

e 2 Ghot

convantional relay sockel. On appliction of.a 24 volts D.C.
" signal, an internal ralay will function for a preset time; then.

release. Up to four cycles may be programmed, A’ failed o :
stant” signal will be activaled if the input voltage is not removed CllA.I\JK" -
before tha end of the last crank cycle. The unil.must be . = N

de- energlsed externally when the engme comes up lo speed,

SPECIFICATIONS

'Tlmer Adjuslebie 4'to 20 secnnds

" Number of eycles: 1,3, 3 or 4 externelly progremmeble - ) ' +
On/OH Ratio: Fixed &t 1:1. . oo ) 24

?pw Voltage: 24 volle 0. c L o
ay Conlacts: Ona changrover on crank relay One

nhnnopnver on failad tn atan
Contact Rating: 24 Voits 4 Amp. D.C. resistive load.

- Pro rnmmlng Terminals 5, 6:and 7 allow. gelecnon of number
of start attempte. - . o A
1 Cyclo No linking reqmred

- 2Cycle Link TR 10 T7.

3 Cyclo: Link T8 10 T7. -
4 Cycle: Link T5 10 76 and T7

12 Volte D G- aparation is paséibin whan usad in
.(,onwncuon with DE- 04” Auxiliary Power Supply

Wﬁrvung Du nul lnuggur
semiconductors may res

Approx dlmensmns 93 mm x 74 mm x 27. mm.
- -Weight: 80g.
: Ambxent Opexatmg Temperature ange o (‘_-70°(‘

RN AT 1 AR VST TRR AT 58 1

h-lenul ._ll._ulu as damage to
Lt

Delta Electronics. "
‘Head office & plant:

g Cavan & Grand Junction. F%oa(i\ : ‘ :
Gepps Cross, .-

Q-Pulse I Active 29/01/2014

L : %z@,.@
- . R o e g

T 4 Shot. .
— —=— 3 &hot”

I 1 Shat,

~— FAILED TO START-

. P.'B4.-05

Link T5, 76, T7
Link T6 lo 77 -
Link 1618 17

No Links.
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'PHYSICAL DESCRIPTION -~ iwmmar -

CONER (5 umI 1% |'

The Battery Voltage Sensing Nclay is used as an alarm - I . ) ’ ‘ o :

niodule lo detect deviationof the batlery voltage beyund ~ - Dulnw-ungssrvatiage seinny | - (? : B

" presetiable limits. Two alarm levels are ‘incarporated in the 1 o - -
\:,f' : L

~ Relay Module. Typical utilization is in moniloring the battery T
vollage of standby digsel generators or fire.pumps, giving ) - :
indication of undervoltage or ovarvoltage. An Inpui-signal © Normal voltage
during engirie uankmq disables lhe undervol(aqa alarm ' .
preveniing nuisance tripping. . * ' ; . . .-
‘The Relay is housed in a polyslyrene-case wnh G urmechom ) Al overvoltigi: . ’ C !
““brought.out 1o an {1 pin base for mating to a standard relay S : - PRE :
sockel. Sensing Rclays ara available for. 12 and 24 voit — -
syslems. Alarm sctiings are ad]l.lblabla . N . ' :
. v 12 Vi"hS 0.6, w4 Volts D.C. . . o . . Ih:\iln'-‘v.’unliluljt: .
‘ Un._dervoltage Range 816 volts - 12:28 volts . S _ D | C
Undarveltage - o o S : '
. Faclory Setting: . 1i6volls - 23 volts
" Overvoltage Range: S12-17 volts -, 24- Jd vons

_Quervoltage o
Faciory Selting. iBvolts 32 volls -

_Undarvoltage inhibit pin 1 - Grooter than & velts -

: Relay Conlacts | 1 ¢Jo undervoltaga
B Y -1 cfo vvarvollage

Co'n(am Raling'- : 4 amp D.C. logvs&we Ioad

' SPEClFICATIONS

Approx dimengions; 93 mm x 74 mm x 27 mm.
Weight: 50g.
Ambisnt Oparatmg Tamparatura Range 0°C—~70C

. -Lvarvattagqe
) Al
g DN

Warnlng Do not mogger lmomal clrcults as damnge to e

- ) . ‘ . T Gwich v Yy X

semlconductova may resul( _ . . e amang g y
) . [ 2 [ ] . lll‘\l’]r".l‘dn"ﬂﬂﬂ Alarm B

ﬁ."nl(:vy:. . . i

(Spdnlllcn!!r-u{n' xuhjact 1n changs withaut natlca)

‘Delta E’lectrbnlcs
Head office & plant:

Corner Cavan & Grand Junctlon Poadv

R A { i By @ = G

dr‘t‘na TR 5@0"’
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. DETROIT ENGINR AND TURBINE co
569, GRAKD JUNCTION RD.. .
-GEPPS CROSS. SA 5304 A
. PO-BOX 188, BLAIR ATHOL., 5084. -
"TEL. B1-8- 286 2299, - :
FAX. 81784349;4151u>.
ACN. 8R4 322 123.

TO: o *EETEé TRAﬁfER ' | 3"»23 jFBQH: - BRIAN RlﬂG‘
.":dp__«PAHY:j _BRISBANE civfrz _cQ}Unc‘iL'j - LOGATION: ELECTROMC |
A R R o SERICE DEPT.

Fék:i - Q7;ééées47; "1":- ~° REF: BEOlg |

~'C¢‘fi : j'f, o f' m >-' "_ 'j.bATEg ,lf":e/7/§2'ii

”_SUBJECT&  DEOO1 BATTERY CHARGER . . PAGE 1 OF 5

PETER, Lo ' S

: AS REQUESTED , HERE IS THE INFO ON OUR DEOO1 BATTERY CHARGER
I HAVE ALSO INCLUDED INFO ON THE RELAY MODULES THAT 1 THINK YOU

' MAY HAVE e T | HELIR AV

: REGARDS

Q-Pulse IdTMS65T . o | © Active 29/01/2014 . - APOg‘e'v59.o,fl—}O'9
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each

T ,ehe—‘a?—ye9[309%%52R4d'}ﬂdrdfilﬁ,133‘4&962'31

" Q-Pulse Id

:* The -DE0OT and DE0QS Autématic Statle Battery Chargars
--are-compact, robust:unite which, although similar in .
: aranoe, - are - intended  for diHforent.-
" . applications. Tha DEQOO1 provides charging eharscteristics

funetion and ap

1o sult lead«-aoid aooumulators while the DE0OS provides th

characteristice roquired by nickal-esdmium eells. - A
- Both-units provide similar controls and features, deliver 10 amps

of current and incorporate generous protection features; They

- offer fully automatia operation; regulating their charging voltage . -
- and current to maintain battery capacily, They are identical in
. gize and are Intended for panel mounting inside electrical
" switchboard cubiclas. S
© The DEQOY.and DEQOY .are designed and manufactured to
withstand the - rlgours - of heavy industrial use in harsh .
. environments where less stirdy equipment may not provide .
. tha same long-term reliability. They feature ‘heavy-duty

construction, use conservatively rated components throughout
and thelr printed cirouit board assemblies are protected witha
haavy.conformal eoating to offer lasting protection against the
effects of vibration and extremes of temperature and huridity.

" These many reasons make them an ideal choice In all industrial -

applloations where the need for high operational reliability (at

. reasonable cost) i8 paramount: for power generation control

. supplies; for stand-by batteries supplying emergency lighting, -
firo, burglar alarm and communication sysiems; for emergency -

angina starting and many othar similar applications:
TMS65L .
[ 730 amp varsions of ihese units, 1he DECSY and DEOT!, are also avarable:

" adjustable higher level.

ACHN6.29/01/2014"

supplied .th a “Cyclie” "chvargingvf_

j charactetistic which is particularly suitable for use with stand-by-
- batteries in which sulph:
- inactivity. The output cyck

ting may occur-during.long periods of
s on and off, supplying periodjc bursts .-
br's full ‘output capacity. The. battery.
oen upper and fower limits which may

of current at the charg
voltage-thus cycles bet

_be indepandently-adjustdd. Models with conventional "Constant .

Potential” charging are ajso available,

The DEOO1 provides a “Boost” mode'wﬁich"a'llbws:ch'arging ,Ato~ o

“continiue above the nornjal voltage setting.” Occasional periods
. of Boost will ensure that |he battery is always at full charge. - -
- The DEQO1 zlso featurek a temperature compansation circuit

which raduces its output yoltage at high temperatures in order to -

: match the temperature characteristic of lead-acid cells.. .~
" The DEQOQ uses a Congtant Potential characteristic to provide

the “Float" and "Boost™{charging usually required by nickel- -
cadmium cells. Boost mode allows the voltage to beraised toan -

ELECTRONICS
‘P\AANZL).F/;\V(A'J.TL'J.;:'E'.'S-V/\MD S:;v'ff’pl_';é rﬁ\j ngv_.of,.'lo?! K

.ELEC‘-TRONI('}JCONTROL, MONITOR

AT AT AL T ITOIRACTRET

RC A RS AN




69- B?—19°2 1

5;19 -

' DESCHIPTION

The DEO1O Transtormer Module is a veltagn matching

unit, containing two transformers,
Australian Standard 1o American c‘.l:md:ud Vollages.

used for interfacin

. B1 83498212
Roghon Rd Hordﬂll Leochofe Pump Gas ExTrochon Engme and Generotor ConTroI Elé

s " for 415 to 208 Volts, 3 phase conversion for inputs o .

Woodward and Barber Eolman load sharers, als0 24010 120
'volts ronvcrswon to match |nput hla} nynchnonwers

Y
215v, -
.3 Phase - R.-
Cnput,
Ag 240V

Gan. Input.,

) SLommon
© Newdral

Ap 240V Rus

uutabie '

DETROIT ENGINE &

SPECIFICATIONS

Peuk voltage rating: 600 Von,, AL
Power:.30 Watts per transformer,
_finigh: Groy hgmmor tone stoved
__Approx Dimensions:
L X. B
" ibsmm (5")
) quht '1b./2.25 kg. :
: Amblem_Opelahng Tenn;:r«uthuq

—_-
N

'b O Neutral
& O omer srpe

belta Eiectronicé ‘
Head oftice & plant-

|

”*lf

-
o gt

L

j'y
o

é‘»—‘————omo - 3 Phase

208 Volts
Lme o Line,

" Non-t ymmcmc

e -ot1, loEarh

R oy yiaov.~ By
. . . b~
g—‘,- B— TR : 8‘9‘ :
[ R "E G
o010V T Ed

2ahY

.Corncr C'w:m & Grqnd Junchuu Roadq

Q- PG@asMsrms.

Soulh Auslralia 5084

S L e

TUEBINE
ctrics OM Manual

- Tnuunmvummm‘ ‘ "

;memel

|'*8mm" 57|

F.Bd, U0

Sd,'SOHz “Terminalis-3 to 5:
maxlxnurn

108 44"

Rangs: 0°C—70°C. *

R T ST IR T I PRTET A TR IY

,,..t & 0

L EC TR
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at‘ter Chargers

-:‘5‘&’;@01/ EOOQ Aui@ma‘tac

FEATU RES

o 10 amips coRtintang rhargmg current

| ;INSTALLATlCDN DETAlLS*

~® A Boost charging facility ’ . —..“....:5 :
8 Chargar On indicator output = ) . e . T Ny
" e Available with 12 or 24 volt output - T A *'CAUTION’
-« Current smoothing choke helps extsnd battery plate hfe N S -
* .Generous overload protection ~ a current limiting circuit backed_ - These units must be
up by an internal fuse and the choke * “ingtalled and wirod in H =
s Undervoltage Inhibit circult turns off chargur if output i shon . weeurdance with -3 L 4
. cireuited or when an engine's starter motor is operaling - |Handbook DEGOBI24 ] T - g
. ®» Temparature compensated output voltage on the DECO1- . ordar (o en: o
_ e 'DEOQ1 models available with Cyclic or Constant Potentiai output - order (o ensure . - et
¢ Cyclic charging mode is ideal for stand-by applications .~ . - reliable operation. *| | T 1L
. ¢ ’Adjustable Boost voltage on the DE0OS caters for the exactlng LT — —— T
requirements of nickel-cadmium.cslls- . - - o el s

Wide operating tomperature ranga with no currerit deralmg
- Heavy-duty construction on sturdy steel chassis T Co . . - . R
o Conformal coating on.control clrcun snhances rehabllxty in hargh o R » . E ‘.

" environments. - ' ' LEAD-ACID BATTERY QHARGER, TYPE DEOG! | ‘ '

ld—— 205 MAX ——ard '

"o Robust Voltage Ad/usrcomrol With Tocking facmty

© pyteur

‘Charge Onindication:

- "Wrﬁot.éyoltage sensing:
S EOQ1 unitsonly)

E ‘onthechargar for Constart Potenhal . PartNo.. . - Dasgeription
' ~ modele, " DEOG100201 : |- Lead-acid charghr, 12, volts, Cyclic

. (alatrols: . Voltage Adjust, Currenr levt .| DE00100202- | -Lead-acldchargpr, 24 volts, Cyclict: :
s Undarvoltage Inhibit, . - _-DEQ0100203" | Lead-acidchargpr, 12 volts, Constant Potenhr*sl
; : . - Differential (DE001 modole only) DEQNINN204 | Lead.acldcharger, 24 volts, Constant Polenlial
: ' “Doost Level (DTO09 modela only). DEQO900201 - | - glecl-_.cadmiu f‘hﬂfoﬂf 1 vplls, € antant

Ambnent temperature ‘Range 010 70°C. . , : | Potential '
C Termlnatmns V4 screwtermlnalswhlch accept DEODQODZOZ 1 g:ft:ﬂhg?f m'umChargBr 24volls Constam
3.5 mmiorkorring lugs. .- .

_ Dimansions. (L v B v D)'
T. 0 Walghtt ~
. - Finishe . .-

above voltages (adjustable): -
Approximately 23 VAC on 24 voltunits™

.and 11 VAC onh 12 volt units. Maximuny

load is 200 mA: Indication is Iost it the
intarnatfusafails. :
Sense terminals are provlded foruse

- onCyclic models, and are usually linked

'390 ¥ 205 ¥ 120 mm maximum.
8.3 kg (chipping waight 8 kg).-

. . Gray hammertone stoved Enama!WIth :
*white silk-scrgened !abelllng '

" Noie: out'p‘u!yél\ages are quoted for ar ambinnl Imnpelalu_ve 0! 20°C.

e}
CHARDEHONINDIGATION -

':AORDERING INFORMATION

» Remote voltage sensing facility on DECOT units N ‘ o, - T
_ . Adjusted at the factory to suit common battenes N R FENSE
v -Full 12-month warranty- - ) S S) QO D (T) Ne} n C
Y Desngnsd manufactured and supponed in Austraha I e , I_J —
- . oo 1. LR (o
* . : Wi v
' @ECIFICATIONS* o 1] ek | = .
‘Supplyvoltages: * -~ 908,240 or 254 VAC +10 - 4810 B2Hz. _2‘3,21’3,’.~ R J
- Charging current: . Normally 8 A; 10Amaxnmum (adjustable). ‘ ‘..,.A,;u;,wm,..,. orion €
. DCEO(!N outputvoltago: 24 vo\l/t mode‘ls-gu} -in at 26 V, cut-out at. S oo L .
( ycnc) . PB.5V. 12volt modsls — cut- maHSV . O . 9 :
" cut-outat14.3 V{bothlevels are adjustable).. . NmKEL CABMIUM BATTERY CHARGER, TYZE,ZEWB
DE001 output voltagez, .Normally 27.6 V for 24 volt models, __ oK, ON 1ND. SEHTRG
.. -(ConstantPotential). 13,8V for 12 volt modeis (adjustable).. '; V=gs,=;n s : [ gooet @
" DE001 Boost leval: ApproxlmatalySOVfcrztlvoltmodels PQeP 7 o
e o 16 Vfori2volt models.: _ & ’\: -
. 'DE009 otitput voltage:- * 9 callg 13,05V, 10 celis — 14,50V, e L _|
S ~ - 1{8cells—28.10V, 19 cells—27.55V, ms,mm
; ..+ 20cells—29.00V(adjustable). -~ A  Glosn for Banat m
o .DEOQ:QIBQost.I_evelz Normally 0.1 V percellincrease overthe .~ . E‘é‘.ﬁ’!h : » \)_J

To urder & nuw DEOO1 or DEOQY: Battery Charger quote the
approprlate Model/Pan number:-i .. T e

A DIVISION OF BOWATER 'rur'r muubmu-s PTY. LTD (Inwruuva(ed In Vlmorla)

I

: Units can ba burned in for althar 1D0 or 200 hours at 50°C for us

- in high-reliability applications -

. nominal ckarge applies.) ..
. tThese modsls will be wpphed |( a0 nw)mplete part number-or spacification -

T lsquoled Lo o

’ f‘pocnty when ordenng (A -

*ABRIDGED INFORMATION ONLY. For design
- purposes rafer to Handbook DE00Q124:for complete -
- specnfloatlons and application mformatlon o

BROCHUHE NO DEOOO134A October '8

Q- mg:@wmggﬁ 1987 BY DELTA ELECTRONICS.
SPECIF.CATIONS AFIE SUBJECT TO CHANGE WITHOUT .
I ATty o

CORNER OF CAVAN AND GR&AND JUNCTION ROADS
GEPPS CROSS, soum AUSTRALIA 5094 -

POSTAL ADDRESS
. P.O. BOX 308, BLAIR ATHOL

- TELEPHONE: (08) 260 252
AC“W%/Q@/QID@Q_F (08) 349 4142
AB2427. DETCO

5. A 5084 '
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N

PHYSICAL DESCRIPTION .
Tha Crank Cycle timar is & small unit !ntanded for uee ae a -
starler motor granking timer.in auto start standby alternators. It
is housed in an impact résistant polystyrene case with :
.connections. brought out as an 11 pin base to plug into a
. conventional rslay socket. On appliction.of a 24 voits D.C.
signal, an internal relay will functionfor a preset lime, then
reloase. Up to four cycles. mar\ be programmed.-A “failed to
_stant” signal will be aclivated if tha input voltags is not removad
-before the énd of the last crank cycle. The unit must be - :
de- ennrgxsed externally when the engine comes up 1o speed. -

SPECIF!CATIONS

- Timer. Adjustable 4 to 20 snccmds
Number of ¢ycles: 1,2, 3 or 4 exlgmally programmable
n/Oﬂ Ratio: Fixed &l 1:1.
Fply Voltage: 247vollg D.C. - - ’
ay Conlacts: Ona changaover on crank relay One
nhnngnnvm an {allad tn alarn .
{ Contact Rating: 24 Volts 4 "Amp. D.C. resmlve Ioad o
- Programming: Terminals 6, 6 and 7 allow.selection of number -
- of glart attempts: = - o
1 Cycle No'linking reqmred
2 Cycle: Link TS to-T7. -
3 Cycle: Link T810 T7. -
4 Cycla: Link T5 to T8 and T7..

" 112 Volts D G. operatlon is possibla whan usad in ‘
. conjunction with DE-042 Auxiliary Power .Sup'ply

Approx. dlmenslons 83 mm x 74 mm x 27 mm.
© Woeight: 80g.
Ambuem Operzlmg Temperalure Range 0 (‘--70”(‘

Delta Electromcs
Head office & plant:-.

Corner Cavan & Grand lunchon C!oa( S,

Q-Pulse o Acnve29/o1/2014 : : i R
e Cross, o ML T i rﬁTnmmlhﬁ

C Qb Aliatrealin ENOA

)ETROIT ENGINE & TURBINE

e and Generotor ConTroI Ele tr|cs OM Monuol

,'_.~'CHAN‘K o - L "'—' P‘L .
I i

~— FAILED,TO START.”

;]H

Wﬁrnlng Do uu‘ lnilgguv 'H!éllh“ ..Il..ulu as damage to

semiconductors may regiit,

4 Stiol,

Py s
=% —- SShul
e
RS N

SREARSLERIS ALRAARARE L A bR ag LT r

Link T6 10 77

F. 84705

VYR ADTLT I I ATELY B IR IR 1HN TR A ORI

Link T5, TQ. T7-

Lnk 15t 17 .

NolLiﬁks4 )
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Ty

g PHYSICAL DESCRIPTION - - .. IHUTHTAGLE 6 - oM
g - - The Baltery Voltaga. Sensing Relay is used ds ah alarm B 4

Relay Module. Typical utilization is in moniloring the battery : -
voltage of standby diesel gonoralars of tire pumps, giving. - o )_? -

— — ol
indication of undervoltage-or ovarvollage. An input signal -~ -] Namatveiage ] L(i
SPECIFICATIONS: ~ -~ - . . . ° T .

‘during engine cranking disablas the ungervolioge alarm. . -
pravenling nuisance tripping. . T oL
The Relay.is housed in ‘a polysilyrene case wilh conneclions
brought'out 1o an 1 { pin base for mating to a standard relay
sockel.'Sensing Relays are avaitable for 12 and 24 volt-
syslems. Alarm settings are adjustabls. =~ . .

Iz

Abovy wvervultign

" module to detect deviation of the batlery voltage beyond o I ) A V BN I, ? & - J
- presettable limits. Twa alarm levels are ‘incorporated in. the Af?"""' Hniinmeltag sulng L I I I I

|

|

|

|

. - ’ . . — e — :
. , ST 12 Velts DG 24 Vailts DG, o . I T o :
- Undervoltage-Range -~ ~ 8:16 volts .~ 1228 volts ~ ' ' T e .
Underveltage coL S ;
“Faclory Selting: . . © 11,5 volts + - 23 volta 4 ';
Overvoltage Range: . - 12-17 volls . . 24-34 volls . l ] i
Quervoltage . R o X ' } ‘ !
) FRCI'D!)’ SL‘W”Q S 18 VO"S_ 32 wults - 1 | :
- Undarvoltuge inhibit pin 1~ Greater than G volta ~ il ' |
e : o 1
© Relay Contacts 7 - I ¢/o undervollaga - —T ; -
’ e 1 ¢fo cvarvollage . ol i |
-Contact Rating: .~ * « "4 amp D.C. rosistive load. . S :
| ~Approx. difﬁenﬁiona{ 93 mm X 74 mm x 27 mm. l S ‘
H - Weight: 50g.. - S . RN ) :
: Ambient Oparating. Temparature Range: 0°C~=70C.. . -- L - : :
A . T —® Ovarvoltage - 5 .
: . .. S - - N e f\l;lrn._n 3 :
Warning: Do not megger Internal clreults as damageto o o o Y ;
- semiconductors may rasgit, T 1
: - e (] & unaenvolizan Alem .- -
T By : '
' |
B (sbanlf_lnn'innl suhjact 1o 'g-.har'\go,wnhmn notlea)

R NI Y RN
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| ‘1’m:' o
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"SUBJRCT:
. PETER, .. . -
‘ AS REQUESTED

‘I HAVE ALSO INCLUDED INFO ON THE RELAY HODULES THAT I
HAY HAVF g .

‘8s-87- 1H92 15 19 - -

-
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DETROIT KNGINE AND TURBINE co.
569, GRAND JUNCTION RD. :

- GEPPS CROSS. S '
PO BOX 188, BLAIR ATHOL,

- 5183498212 B

SA 5@94

"TEL, 81-8-260-2289."
. FAX. 81-8-349-4151. -
ACN. @84 322 123.

" Q-Pulse Id TMS651

aﬁAcsxulequEssAﬁﬁﬁ

TO: ‘_'7PETER TRANTER

Cz7—268E847

T}

5034&"

BRISBANE CITY COUNCIL

_FROM: 'jhalqﬁ KING:

" LOCATION: 'ELE;TRONlc;fA -
- -SERVICE DEPT.

" REF: - .. BKo®

DATE: . . -9/7/92 -

| DEOO1 BATTERY CHARGER . . ~~ PAGE. 1 OF 5

HERE IS THE INFO ON OUR DEGO1 BA1TERY‘CHARGER

" Active 29/01/2014°

THINK YOU .

“ g’ 77[ REGARDS..
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slephone: 268 6733
ax: - ' 268 6097

AC.N. 010009 462 Load Handler Trek Star

156 LAVARACK AVE., EAGLE FARM 4009
P.O. BOX 1015, EAGLE FARM

o e ST T A INVOICE No.: OFFX
INVOLICE TO: o " DELIVER TO. - * - pae gzsov,
'DELIVERY DOCKET-
JSTOMERNo. .~ . " ORDERNo. - . SALES TAX No. ) o ) DEL'IVERY DETAILS.
s ,. SUCT CODE. - -é’fié‘.‘azﬁ A °”;,’3‘-'Y [ " LISTPRICE .NETTPRIC_EV_« . 'CT:d"e ", TYOTAL
A THLYE
A
.‘;«.‘3\ ‘ ». .f';
. e

' R TERMSOFSALE _ S AU ‘ o

. NETT-30 DAYS.— PLEASE PAY ON INVOICE .- - gA'fES TEX C=0_ EA . SUBTOTAL

2. All claims for credit must be miade within 7 days after Rpcerpt of goods.‘ = o B T

. Invojce No. must be quoted on all claims paper work. D - o ES»T'AX L

. Bought inor specral purchase components will not be subject to credrt 240% = C. . SAL N S
retumns. 30%" = D N S ——
5. A handling charge’ will be made on credut relurns 14 days — Nil, 15 Exempt = E -FREIGHT s
- 30 days — 10%, 30days&over—15% . _ L. S - . o ,
5. Goods are sub]ect to prrces and condmons rulrng at the tlme of - - o T e -

‘(_j.ralrvpry ! ) . . - L TOTAL

" The IISt pnce set out or referred o herem isa recommended prrce only-and there is

no obllganon to comply with the recommendatrons

QPUseldTMSeS! - .o Active 29/01/2014 S . . Pogeebofio9
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INSTRUCTEONS
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. einsteliung/Réglage de ia plage/Ajuste de -
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‘reichte Differenz/Différentiel obtenu/Diferen- -
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) Differenzeinstellung/Réglage du différentiel/
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Hojde fra beholderstuds til pressostat. - ° =
Height from-tank connection to pressure controller. .
Hohe vom Behdlterstutzen zum Pressostat .

Hauteur du raccord du réservoir au pressostat

Altura desde la conexidén de! depdsito al presostato”
Korkeus sailidliitoksesta pressostaattiin

" Vertikale afstand.van de tankaansluiting naar de pressostat - ’

Mmdste vandrette rerleengde
. L _ Minimum horizontal tube length '
A o +  Mindestlange der waagerechten Rohrstrecke

Longueur minimale du tuyau horizontal

- S N -‘Longitud minima del tubo horizontal
S - Minimum horizontale lengte van de leiding
Fig.4 Lyhyin vaakasuora putkipituus  °

. Fig.5
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DANFOSS
. 60 - 6161030
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(°C) .
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250
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__(C)
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Omradeindstilling/Range setting/Bereich-
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Opnaet differens/Differential obtained/
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Differenzeinsteliung/Réglage du differentiet/
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- DANSK

RT107 108, 120 123 124

Tekniske data
Kontaktbelastnlng kontaktsystem 17-4030

- se fig. 6.

Teethed: IP 66.i henhofd til {EC 144 og DIN
40050. For udforelser med max. eller min. re-
setlP 54, : .

- Tilladelig omglvelsest_emperatu r;

—50°C til +70°C.

Montage

- RT-apparaterne kan monteres vﬂkarhgt med

hensyn til position. Korrekt montage af foler i

. folerlomme se fig. 1.

" Ved udendersmontage, bor apparatet beskyt-

- tes mod direkte nedber. Dette.kan fx ske ved
: anbringelse under halvtag. -

I 3. Indstil .differensrullen (fig. 5) pa tallet 3
"~ som fremkommer ved aflaesning af nomo- -

Indstlllmg
Indstil-termostaten (se fig..5) til den funktion—

" slutte-eller bryde — som enskes ved faldende

. temperatur. Aflaes |ndst|l||ng pa hovedskala
(se fig. 5).-

Eksempel

* Temperaturen i en tarreovn onskes reguleret

“af en RT 123. Max. temperatur 188°C. Min.

temperatur 180°C: Differens 188 — 180 = 8°C.

1. Tilslut varmelegemet- til . termostatens
‘klemmer 2-1.

2. Indstil termostaten pa 180°C med hand-

- knappen (se fig. 5).-

‘ -grammet for RT 123 i flg 7.

ENGLISH )

RT107 108 120 123 124

‘Technicat data

Contact load: switch 17- 4030 see flg 6.
‘Enclosure: IP 66 to IEC 144 and DIN 40050.
For versions with max. or min. reset, IP 54.

- Permissible ambient temperature -—50°C to
+70°C. R

Installatlon

“With outdoor installation, the unit should be

protected.against direct.rainfall. It could, for-

xample be placed under a lean:-to roof.

Settmg

' Set the thermostat (flg 5)to the functlon re-
"quired (make or break) on falllng temperatu-
re: Read off the settmg on the main scale (fig.
5)

Example R
- AnRT 123isrequired to regulate the tempera-
ture in a drying oven. Max. temperature

188°C. Min. temperature 180°C. thferentlal_

188 — 180 = 8°C..

1. Connect the heatlng element to thermo—l

‘stat terminals 2-1.

2. Set the th_ermostat on 180°C w1th the knob )

{fig. 5).

.3 Setthedrfferentlaladjustlng nut (fig. 5) on

number.3-which can be found by reading
.. off the nomogram for the RT 123 in fig. 7.

" RT107, 108, 120,123, 124.

-~ RT units can be fltted inany posttlon For cor-
rect fitting of bulbs in bulb pockets, seefig. 1.

'_v8°C

Techmsche Daten -

.Kontaktbelastung Kontaktsystem 17- 4030.
siehe Fig. 6. ,

Schutzart: lPeegem IEC144und DIN40050

Far Ausfahrungen mit max. oder min. Wie-

dereinschaitung IP 54.
Zulassige Umgebungstemperatur —=50°C bis

- +70°C.

Montage .

Die RT-Gerite konnen in.beliebiger Stellung
montiert werden. Die korrekte Montage des
Fithlers in die FUhlerhilse ist fir Gerdte ohne
Kaplllarrohrbewehrung in Fig 1. :

Bei Montage im Freien sollte das Gerat gegen..
_Nlederschlage geschutzt werden, z.B. durch
: Anbnngen unter elnem Dachvorsprung

Elnstellung

Der Thermostat (5|ehe Flg 5)ist aufdle Funk- :

tion —Ein oder Aus'— einzustellen, die bei ab-
fallénder Temperatur gewunscht wird. Die

- Einstellung ist an der Hauptskala (suehe Fig.

5) abzulesen

-Beispiel .
" Die Temperatur in-einem Trockenofen soll

von einem RT 123 geregelt werden. Max. Tem-

. peratur 188°C. Min. Temperatur180°C lefe-

renz 188 —.180 = 8°C.

1. Der Heizkérper ist an die’ Klemmen 2-1 des

Thermostats anzuschliessen.
2. Der Thermostat ist mit dem Emsteltknopf
(siehe Fig. 5) auf 180°C einzusteilen.

- 3. Die Differenzrolle (F|g -5) ist auf die Zahl 3
' einzustéllen, die auf dem Nomogramm fur-

"RT123inFig.7 abzulesen ist.

'FR'ANCAIS '

Caracterlsttques technlques

‘Charge des contacts: systéme de contact 17-

4030. Voir fig. 6.

Etanchéité: IP 66, selon [EC 144 etDIN 40050
.-Pour modelesavec rearmement max. ou m|n ’
"IP 54.

Temperature ambiante adm|SS|ble —50°C a
+70°C

Montage

Les. apparells RT peuvent étre montes dans .

n'importe quelle position.

Pour montage correct de I'élément sensible
dans’la poche: voir flgure 1.

En cas:de montage a I’extérieur, i"appareil

. doit étre abrité contre les chutes directes de
"pluie’et de neige, ce qui-peut étre réalisé, par
exemple, en‘le placant sous un auvent.. '

Ftegtage

- Régler le thermostat (votrflg 5) pourlafonc-

tion désirée — fermeture ou ouverture du cir-
cuit— a température, décroissante. Relever le

N reglage surl echelle pnncupale (vorrflgure 5).

Exempte . L :
On désire régler, at’ aide d un thermostat RT
123, la température d’un four a sécher.

.. Température maximale; 188°C.- Température

minimale: 180°C.- thferentrel 188'—' 180 =

. Connecter te corps de chauffe aux bornes
'2-1 du thermostat.

2.-Régler le thermostat sur 180°C au moyen - 2 Thermostaat d.m.v, knop Ob 180°C |nstel-

du bouton (voir figure 5).

" 3.. Régler le rotileau de différentiel (flgure 5) .

sur le chiffre 3 relevé sur Ie nomogramme
duRT 123 de la flgure 7.

- RT 107,108, 120 123, 124

n NEDERLANDQ
' RT.107, 108; 120, 123 124
' Techmschegegevens .

Contactbelastlng kontactsysteem 17 4030'
. ziefig.6. -

"ESPANOL

RT107,108, 120, 123, 124

Caractenstlcas técnicas ’
Carga de los contactos: conmutador 17-4030
véase figura 6.

Cajade proteccnon IP 66 segun IEC 144 y DIN

40050. Para verstones con rearme max. o

min., IP'54.
Temperatura ambiente maxima adm|stb|e
—-50°Ca +70°C. -

“Instalacién - ’ ,
Las 'unidades RT pueden montarse en cual- _ -

quier posicion. Para el montaje correcto de

. los bulbos situados en. protectores véase f|- '
gura-1: .
En el caso de |nstalacnon al exterlor sera pre-

ciso proteger launidad contralaacciéndirec-

tadelalluvia. Porejemplo, podriasituarse de-. -

bajo de una cubierta.-

,Ajuste
Ajustarel termostato (figura5) para Ia funcién’

deseada (cierre o abertura) cuando la aber-

“tura disminuye. La lectura del punto de ajuste :

se efectiaen la eecala principal (tlgura‘5)

Ejemplo :
Se desea regular con un RT 123 la tempera-

. tura de un horno de secado. La temperatura

maxima es de 188°C El dtferenc1al es de 188

- - 180=178°C. :
1. Conectar el elemento de calentamlento ]

" con los terminales 2-1 del termostato.
2. Ajustar el‘termostato en 180°C por medlo
del botén (figura 5).

- 3. Fijar el diferencial a]ustando la tuerca (fl-
‘gura 5) sobre el nUmero 3 que puede en-

contrarse en el nomograma det RT 123 de
Ia f|gura 7

Dichtheidsklasse: 1P 66 volgens IEC 144 en
DIN 40050. Vioor uttvoerlngen met max. of

-min. reset: IP 54, -
“Max.

toetaatbare omgevnngstemperatuur
—50°C tot +70°C

. ‘Installatle :
. De RT thermostaten kunnen in eIke posme

worden gemonteerd.

- Voor de Jutste montage' van voelers in dom-

pelbuizen, zie fig. 1.

Bij installatie in de bwtenlucht dient de ther-
mostaat te worden beschermd tegen directe-

regenval door deze bjjv. onder een afdak aan
te brengen .

lnstellmg

Dethermostaat’ (frg 5) moet worden lngesteld

op de gewenste functie (maken of breken) bij

* temperatuurdaling.

Op de hoofdschaal (fig. 5) kan de |nsteII|ng
worden afgelezen.

Voorbeeld

Voor het regelen van de temperatuur in een -
“droogoven wordt een RT 123 toegepast.

Max. temperatuur 188°C.
Min. temperatuur 180°C.
Differentie- 188 — 180 = 8°C.

1) Verwarmingselement aansluiten ‘op de

thermostaatklemmen 2-1.

len (fig.

3) leferentle mstelschuf (flg 5) afstellen op h

het,getal 3 dat Kan worden gevondenin het
nomogram voor RT'123in fig. 7..

i
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RT 107 108, 120 123 ja124
Tekniset tiedot

Koskettimien kuormnettavuus kosketmlalte

17-4030 (kuva 6). -
Tiiviys: IP 66, IEC 144 ja DIN 40050 mukaan.’

Maksimi jaminimi palautuspainikKeisillamal- -

leilla IP 54.
Ympanstonsalllttulamponla —50°C...+70°C.

© Asennus -
- RT laitteet voadaan asentaa vapaastl ;okan-

seen asentoon. Tuntoelimen asennus upo- :

tusputkeen (kuva 1).

~‘Asennettaessa’ termostaamulos ohs: se suo- :

jattava sateelta

: Asettelu )
Aseta termostaatti lampatilaile, ;ossa toumm—
ta (kytkenta/katkaisu) halutaan laskevalia

“lampébtilalia. Lampotlla Iuetaan asteikosta,

) (kuva 5).

Esim

- Kuivausuunin Iampotllaa saadetaan RT 123
termostaatilla. Maks lampétila 188°C ja mini-
mi180°C.
Erotus188 — 180 = 8°C.

1. Liita lammitysvastus koskettlmlen 2-1 va-

liin.

2. Asettele termostaatti 180°C asettelunupls- .

) ta, (kuva5). . -
. '\settele erotusrulla {kuva 95) asentoon 3
joka saadaan nomokrammista RT 123 (Ku- -~

va 7. -

I

RT107 108; 120, 123 124

'TEXNM"IECKZR xapamepncmxa
KOHTaKTHaﬂ Harpyaka: KOHTaKTHaH cuc1'ema-

17-4030, cM. puc. 6.

NnoTHocTs: IP 66 cornacHo-1EC: 144 ,QVIH
40050. ins BbLINONHEHWs C Makc. mm 'MUH.
Bo3spaTom |P 54.

. RonycTtumasn Temnepatypa OKPYX. CPeabt: .

—50°C po +70°C

MoHnTax: :
Mpu6opbi-RT * MOXHO MOHTMpOBaTb npou3s-

* BONbHO B OTHOWEHUHU NO3UUUN. ﬂpaBManuu

MOHTaX AaTtdyndMka B8 KapmaHe JaTtyuka
nokKasaH Ha puc. 1.

* Npu MOHTaXE NOA OTKPbITbIM HeGom cneayet-

3awuwats NpUGop OT NpPAMbIX 0caakos. 3TO
MOXET OCYWecTBNATLEA, HaMpMMep, nomeuy-

. eHWeM Npnbopa HaBecoMm.

Hacrpouxa
HaCTpaMBaTbTepMOCTaT(CM puc. 5) Ha hyHKL-

‘MIO — BKMIIOHATb UAK BLIKTIOHATE — XENaemylo '
npu nagawowei Temnepatype.. -CHuMaTh

noxaaar’mn rnaBHON WKanbt (cm puc. 5).

MNpumep:

“KenaTtensHo yperynupoaaTb Temnepa'rypy B8 .
cywunke npubopom RT 123.-Makc. Temne-.

paTypa ~188°C. MuH. .Temnepartypa * 180°C.
Pa3nnua-188 — 180-= 8°C.

"1, MNpUCOEAMHUTL TEPMO3NEMEHT K 3aKUMaM

TepmocTara 2-1.

2. Hactpoutb TepMOCTaT Ha 180"C Ha)KMMHOM

" KHOMKOW (CM. pUc. 5).

) 3 HacTpoutb ,qudadaepeHuuaanbm per-

YNMPOBOYHbIA PONKK (pUC. 5) Ha uud)py 3,

nonyvaeMy an cHUTbiBaHUK HOMOrpaMMbI‘

ans RT 123 Ha puc 7.

’ 4 -_ . Roghon Rd Hardfill Leochofe Pump Gas Exfraction Engme and Generotor ConTroI Electrics OM Manual
‘Vé@; W

N

01000423-4

Q-Pulse Id TMS651

© Active 29/01/2014

¢ Danfoss s (RX) 3.91 DRP. CCB.

_ Page 73 of 109



: T
ne and Generator Control Electrics OM Manual

5 Rog an RSOZHc?ré(ll:(ﬂ—:«:&4 tquPump Gos ExTrochon%ngF 108 A RS hiol BiocTies O M . . o2

% KPS Préssure Conuolsfrhcrni'osla;s : ' : B o o

Thcrmostats type KPS A . T :
Semng Adjustable TMax, Insert length Cep. |~ . .Coda numbars ) Type
range | oitferantial, | sersor ol sultable 1 tbe - ' o T .
. " hixed temp. | - pocket .1 engih FERN B I S 1
. dillerential Top e v(seealso : L i " q—_‘
T . .- table below) . . . a__:-:rl RER Ma
.. , . . =) . , '.-.E -
I SR B Cmm “m ﬁ ‘2 A
-1 — 30 Ta-10 [0 80 65,75, 110,160 { 2 b~ - . 06013112 L KPS76°
C 2060 | 314" 4 130 -75 = - . .- go0L3118 KPG 17
20460 - 314" | 130 - e 110 - ~ | 080L310D o KpsTY
20 — 60 314 130- | -.<- - 160 - ooLatse | - ‘ . KRS 77
0 60 S 18 130 | 65.75,110, 180 Z Su 080L3101 | CopL3IeR KPS 77
20—60 . 314 | 130 | = - nQe0 5 o 080L3110- 080L3120 | KPST77 |
RO 100 | 416 .| 200 | -78 ~ - ] ~ | oeoLlat } — T ] KPST9 #‘\
50 = YU 416 200 |- « -110 = | = 06003103 | - o . KP579
50100 | 4=16 001 < - = 1860 |- o6oL3taT | - e KPS 79
S0~ 100 | A—16 " 200 65.75.410.160 | - & ‘ 080L2104 | - OBOLS105. KPS 79
50 — 100 - 416 [ 200 -~ - 110, 160 5 ‘060L3122 | o080LA1D3 - KPS78
50 = 100, G—16 | .200, |- -~ - 110,160 8. pE0L3124 080L3128 |  KP&va
50—+ 100 . 416 | 200 - 15,110, 160 3 | oe0L48 " | - .} K879 /|
Y000 | 8 - | 200 | -75 - - 1 - osoL3taty | . - | KPe7Y
70120 | 4518 | 220 <} =75 m & - Q5013126 - B KPS RO
70—=120 | 4515, 220 | - -1 - - 06013127 N YRR
“70m 190 | Tasarg ] 2o0 T — -~ 160 Z 080L3130 ' - KPS 80
'-. 0=120 | 96—18 | 2% $5.75 110.160 | .2 K _060L3128 66013129 KRS 62
70w 180 a5 LT[R0 | - - - 110,180 5 00015130 .| 0BOLIIAY | . KPSBO
20— 120 15418 220 S- - 110,160 8 0B0LI132 0B0L3183 | KPSEC
702120 | 4518 | 220 | - 15 110, 160 3 1706005158 17 wPseo
: - G0—160 | b=26 | 260 | 8575 110.160 2 . 080L3108. | OBOLMIOYT | RPSU:
o eesase [T T s | - =110,160 5 06013194 | 0BOLI135 KPS 81
: » WH— 200+ GL—30 300 65.75 110. 160 2 0EOL3108 | DBOL3IG9 | KISAT
100+ 200 | - 18 | 300 [ €575 110,160 2 ~060L31301) | 080L3140%) KP3 83,
,Thermos.atwﬂn man. rezel. . : . - T T T T .
. - - I:
bensorpockels for KPS thermostats S , SO
Tnset -} Mateua) . Conmection |  Codenma. Inser  Matenal - Connecticn " Codeno.
lang\.h. ) L S I PR 1 lengine. : . 1 - :
I e g4 N NPT Rep o| N Cmm L L . ENTE - ]
.(’W@' 3 I Brass | % | . TOB0L3208 . . |. 110 e Ve 080L3271
, 75 . | . Brass - .|. ‘_ Ve - 00013266 1Mo T Bawless 8% | 5. Lo 060L3266 -
) 75 A Brasg: end T ‘060L3264 . - © G0 o Brass T— % : 08013263
BT ' Argss © ¢ -1 | oboLaze2 .} 160 © Stainless 18'8 " v . | pebL3zes
f ) 75 | Swintoss 188 - Y . OGOL3267 L Capmm glund h Fsmss ' Y 1 - 003!}10155-—"
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L R 1 T2 aate 2 ST A7 UL LSt R

226.00

«w:mm Mclmcon rod-type for sensar uonrm., 1 10 mm

5 Y. KPS 80

KPS 77 06013100 1,00
KPS77. - 060LI18 22600 - 1.00 4 _‘m:m.wmolmcun rod-type for sensorpocket ‘75mm -
KPS77 06013136 ‘22600 1.06 4 . -M:mm 20—60°C .da QUmﬁoqm.w:mo_, Uonxm:mo 3..:
.. KPSTT ' 060L3101 26800 - 140 4 " range 20—60°C 2m armoured cap. tube
KPS77 . omarm,:m '385.00 200 4 range 20—»60°C 5m armoured cap. type -
KPST7 0s01%102 - 23760 . 120 4 range 20-560°C 2m nm.u;ccm...
x_umd 060L3120 -~ 27200 1.50 . rarige 20—60°C 5m cap. tube
iy KPS79 © - 060L3103 . NN&.S.. © 1,00 4 B:uomoldocooan_ va*oqwmamoqvonxmn:oaa
~ KPS.79 060L3121 - 22600 ¢ 100 . 4 ‘range 50—100°C Bn._mvm*owmm:moq pocket 75 mm
KPS 79 06013137 22800 100 4 ~ range 50—-100°C BQ.Qomaoqmm:mo;onxm:moBa :
. KPS7S - . _ 06013144 . 22800 1,00 4 . B:ummal._aq_naa -type for sensor pocket 200 mm * S
.. KPST9 . © - 06013141 . 323.00 1,00 - 4 - _ﬁ:mmwolioooogn: max Bmﬁ i.ﬁnmﬁoﬂmmzmo..vo.uxm:m mm -
KPS 79 '060L3104 - - 26800 145 4 _ﬁ:mm.n‘ollocpo 2m m:.:oc:ma cap. Eum...
- KPS7S . 060L3143 . 30800 150 4 range 56—100°C 3m armoured cap. tube .
KPS79 : 060L3122°. 38500 - 2,00 4 . . . range 50—300°C 5m armoured cap. tube .
‘KPS 79 060L3124 ©. 48500 250 -4 _.m:mmmo.ioo.dma m:.:oc_,manmv cum
. KkPST8 - 060L3I0S . 237.00 120 . 4. _ ‘range 50-»100°C 2m cap. tube
KPS79 ~ ~  080L3123 27200 150 4 ~ range 50—100°C 5m cap. tube
KPS 79 . 060L3125 30800 180 4 - _range 50—+100°C Bm cap. tube
. KPS80 DBOLI126 228608, 100 -~ 4 aéaalamqoan.qga.‘&:moa%xa 75 mm
KPS 80 - OB0L3T2T 22600 - 100 4 - . range 70-+120°C rod-type for sensor pocket 110 mm
KPS80 -  060L3138 2800 100 0 4 - range 70—120°C rod-type for sensor pocket 160 mm -
. DBOL3157 . i . 100 4 S:@m.\.ol.“moqo Baéum*owmmamo:uonxﬂmoo mm

L e - TSN D i T e - 1o T 11 Las
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KPS 83 " 060L3109 23700 - 1207

. kpsSs3 . D60L3M40 34200 ° 120

Price im.mz.

daun - OOn.w...o
T , $A - Mios

‘range ._onT.MQOoO 2m cap. Eum
- qw:@m .—oolmocao mB ca

p. Euo 1_5 max _,mmm»

. Content
of

@ wmzmom ﬁOQAm... w mOm Xﬁm %Emmmm@mﬁﬁvm

Description

_a.c:.uunx

- Symbol_

Page 76:0f 109 -

o : g%&c%%ﬁm.».&

S

000
008
008 .
015 -
0,09

. 0,10
012

33.00
3880

- 5700

. #4100
© ... 5800
8000

060L3265-

¥
18hy

C ao.
10

10,

.10
S0,
10

- 1g0mm % BSP
. 200mm %" BSP

ﬂ.m:..?&-Z@.a .
75 mm % NPT

© 75mm %" BSP

75 mm % BSP
410 mm %" BSP

.10

mﬁﬁoq._vooxﬁ&%ug%nian N

008
0,09
008

~ pr.e0
§7.00
87.00

.. 06013267
. QBOL3268
060L3270

o0

1o

10

10

160 mm T BSP -

- 75mm % BSP

110'mm %" BSP -
110 mm-%" NPT

Qoo

IR

06013269 100.09

- A 1&&.:3533_.%;&3 .

v Rl Fudlfill Le PN R : '
Haurdl Leoqhq.tsezl?igmp.G_q:s Exjrgdjo,n Enging and Generator Control Electrics OM Manual
C RSN ED v
é

10 -

..wa.:m:m boX -

RELS fhﬁ?ﬂ"-’@‘:/?‘m&ﬂ'r.,~ verir iy o aoth

.,omorum& 002

vmmmm:mm oozaw?w
10

:.Ua . 00&@ no.

imé.i
Kitos .

Content -
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- 2 Codes for Ordenng & Codes for Selectable Measunng Ranges -------- et 3

3. |nsta||at|on e e R SERRR ". ...... eveeaaas e e, e .......... ...... 4
(1

Installatiqn Area ..... ..... ...... e ............ 4

(
o
@
(4
(

.4.4 Names and Functlons '.,. ......... ........... ............. 5 .

.' T (1) Front Panel Informatlon ... ............. e Ceeeene : . ...... 5

(2) POs‘tlons of Internal SWltCheS .. ..... ............ ....... ..... ‘ ’ 5 Lo
(3) Selectlon by Internal SWltches ERRAEEERIEREE . ...... ) ....... ........ ..... ‘. 6 ‘

5 Opprat|on and Settlng Of Front Panel Keys R RRRAIRMEERE e ...... SR 8

(1) Procedure of- Parameter Calllng, Value Change and Registratton e B LRAIRTICTTON -
. (2) Parameter BIOCk Dlagram ....... eseann ...... e, ........ . 9
(3) Parameters ......... ..7.'. ....... .' ............. ..... y ...... e 10

. _Parameters ln the Operatlon BIOCk ........ i, SRS ...... ..... . 10 v

Setnng of Set Value (SV) .......... . ..... O ........... 10

Parameters n the @ (Up) Key BlOC'k .............. ..... e ..... h T 10
. h ' Auto Tunlng (AT) - ........ ORI ........ SINRRE ..... 10 o
|
|
|
\
|

AIarm (ALM) Setting ........ e ST 10
Set‘“ng of Heater Break A|arm (HB) R .' .............. e .......... s [T 10

. o = Parameters in the @«(Down) Key Block | ......... e e ‘.:.‘.'.‘..‘ ....... 1 1

- . © +.Setting of p’roporﬁohal B'andi(vP) e e i : e s ...... e

Sy’

-‘;S‘etting of lntegral Time (|) ..... i .......... EAEEEEEE ........ [ETRPRRPIEY SERREEED 1

L. Set‘nng of Sensor Compensatlon (SC) . ......... ‘ ........ SRTRPERRTPRR ..... 11 ;

-"Settlng of HystereS|s (DF) ............ ........ ............ 1 1

: ) . .- Setung of Del’lVathe Tlme (D) . ............ ...... SERNE 1 1
} - Se‘t‘nng of Set Va|ue Blas (SB) . ...... ....... EEERRER ; ......... ....... ....... 1 1
|

. Key Lock (LOC) P ' ........... JRRRRTR e 11

1

(
, (
BNG) Setting of Key Lock (LOC) veoveeenes i ':..Z .......... PP ....... e, 13
o
(

7. Error D|Sp|ay ......... ..... ....... 15

8 Check Items |n.TrQUb|eShooting ..... el R ..... ....... ceeeen ....... 16

. . . R v . V ‘ ] '. ‘,..._ 1 - . , . . ) . ", N . ‘. ’ N
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2). Panel Cutout - e e PSS s e
)
)

WIFING -eueeeereeee: e TS ERR ...... e 4

5 Terminal Arrangement creeesaeeiens . ....... . ....... PR ....... ...... ...... P 4 . ’

6 Operat|on .. ................... ......... FUTOP .......... v ............... s ' R, 12
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Dlspl" 7 - '
Process Value (PV) and Parameter Type:

Set Value (SV) and Parameter Value:

Display Tolerance
. Display Range:
Display Resolution:
Parameter Displays:

Monitor Lamp Displays:

Settmg . B
Setting Method
Keys for.setting:
Setting Selection:

Input - )
: Therm000uple (Multr Input Multi- Range)
«.External allowable resistance range:
“‘Input impedance:
Burnout: : .
.Cold junction temperature compensatlon range:
“R.T.D. (Multi- Range)
Amperage .
Lead wire tglerance range: -
Voltage (Multi-Range):
. Input-impedance: -
urrent (Multi-Range):
-Receiving impedance:
Sensor Compensatron (PV Bras Range)
.Sampling Cycle

Control .
Control Method

.Proportional band: -
Integral time: .
. - Derivative time:
Proportional Cycle: .
Hysteresis:

Control Output o
-Contact: ‘
~ Contact conflguratlon
SSR Voltage Output:
Isotation: .
.DA/RA Mode:

Alarm Output (Option)
Alarm Setting Method: |
- Alarm Action:
Alarm Sensitivity Ad)ustment
_ Atarm Output:
- Inhibit/Non-inhibit: ‘
Alarm Mode Display: - . . S

- ‘rater_ Break Alarm (Option)-

darm Action:
‘Heater Amperage Setting Range:- -

" 'Setting Resolution: "’
Setting Tolerance:
Alarm Mode Display:
Break Alarm OyltpUt:

Set Value Bias (Optlon)
Mode Input:
*Setting Range:
"'Setting Resolution:

Others ’ . -
Memory Protaction:
Operating Ambiént Temperature
Operating Ambient Humidity:
Power Supply:
Consumption: .
Insulatron Resrstance:

Duelectnc Strength:.

N . ‘Material:
: »External'Dimensions:

Mountlng
Thickness of Pa neI
Cutting: -

Werght

-Q-Pulse Id TMS651.

Digital dlsplay 7-segment red LED 3 digits

LED(SR41, SR42, SR44:10mm. h|gh SR43:14. 2mm hrgh)
Digital display 7-segment green LED, 3 digits

LED(SR41, SR42, SR44:8mm high, SR43:10mm high} .

- £{0.5% FS+1 drglt)at 23°c+5°C

See "Codes for Selectable Measuring Ranges”
0.1 or 1{depending on measuring range)

“Setting of Set Value (Sv}, Auto Tuning (At), Alarm set value (AL)

Heater Break Alarm set value (Hb), Proportional Band (P}, Integral Tume {n,
Derivative Time (d), Sensor Compensation {SC),

Ditferential {dF), SV Bias {Sb), Set Value locking {LOC)

Control output (CONT)..Auto Tuning mode (AT),

Alarm mode (ALM), Heater Break Alarm mode(HB)

By front key swrtch

4 keys-@(Parameter selectlon) @(Shrft) @(Down) and. @(U .

Set Valuesetting, Auto Tuning mode, Alarm value, Heater Break. AIarm value,
Proportional Band, Integral Time, Derivative Time, Sensor Compensation,

. Hysteresrs (in ON OFF operatron) SV’ Bras and Key Lock

J K, L (DIN 43710)

100 Q maximum

500k Q minimum <
Standard feature (Up scale)
5°C~45°C

- JIS Pt100/JPt1OO mternally selectable (JPt1OO when shrpped)

0.25mA

30 maxlmum/W|re ’

0~ 10mV DC, 0~ 10V DC
500k Q minimum -, -

4~ 20mA DC b
250 Q i
—=19:9~+19. 9 C or .'F (only in' case of thermocouple mput and R. T D. |nput)
0.5 seconds .
PiD control with Auto Tuning functlon/ON OFF control.
(by internal switch. PID control when shlpped)
0.1:~99.9% FS . .
1 ~.999 seconds
0 ~ 899'seconds (PI control at 0 semng) ’ '
. Contact output:20 séconds,. SSR voltage output: 2 seconds frxed
0. 2 ~.10. O% FS tin ON-OFF mode) .
‘240V AC 2.5A (resrstlve Ioad) 1A (inductive load)
.. SR41:12a contact, SR42, 43-& 44:1c contact L ‘
© 15V DC %3V (when resistive load i$ 1.5k Q), 30mA maximum
Between input and output
. Internally selectable (RA mode when shlpped)
By front paneI key ’
"ON-OFF -~
0.3% FS fixed
- Contact 240V 2.5A (resnstrve Ioad) -
Internally selectable {(Non-inhibit when shrpped)
+.ALM Iamp lit-
Heater amperage detectron by external CT AIarm output ON . K e
- upon detection of break (CT -attached) : S
1.5A ~ 30.0A ’ B

< {In "OFF” settmg AIarm mode wr|| not operate OFF when shrpped)

0.1A .

. =5% FS + 1-digit

HB lamp lit .

Contact 240V AC 2. 5A (resrstrve load}1a’ ) : L ’ -
(In SR41 and 42, common output with’ Alarm output. However, " if' SV Bias
function is selected,in SR41, this function cannot be selected.). .

Non-voitage contact (Closed mput/Blas mode)

.‘ -+999 or £99.9 (0 when shrpped)

1 or 0.1(depending on measuring ‘range) . ’ ' .
(If SR41 is added. with Heater Break Alarm functron thrs functron cannot be . - - -

'_-selected )

.. Non-volatile: memory

- 10°c~50°C ‘ .
O% RH maximum (non- condensrng) . L

190~ 264V AC, 60/60Hz - .
'Approxrmately 4VA - :

-

20M Q minimum at 500V DC megger between mput/output

terminals and power supply terminal -

1 minute at 1000V AC between input terminal and power suppIy terminal
1 mrnute at 1000V AC between mput terminal and output terminal-

Resin molding

SR41: H48 x W48 X D109mm SR42: H72 x W72 X D102mn.

" SR43: H96 x W96 X D72mm, SR44: HI6 X W48 X D112mn -

Push- in panel {no mounting hardware necessary} -
SR41-SR44:1.0~ 3.5mm, SR42-SR43: 1.0 ~4.Omn

SR41.: 45 X 45mm, SR42: 68 x 68mm, SR43: 92 X 92mm, SR44: 92 x 45mm
- SR41: approx.150g, SR42: approx. 230g SR43 approx 2709

SR44: approx 240g
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Codes for Ordermg

E%@lﬁg

Rmmu\lc;g&‘iicomasir dﬁfss‘%g;rﬂsf’emms

UR

33224

Ane‘sﬁ"g\: NG E”‘s‘§

2

ITEM

~_——_CODE_

~ SPECIFICATIONS

- SR41-

"MPU-Based PID.Auto-Tuning Controller, DIN.48 x 48

DYIX

MPU-Based PID Auto-Tuning Controller, DIN 72 x 72

ERIES - | :
S "~ SR43-

‘MPU-Based PID Auto-Tuning Controller, DIN 96 x 96

SR44-

MPU-Based PID Auto-Tuning Controller, DIN 48 x 96

INPUT

| Thermocouples: J; K, L (DIN43710) Input impedance 500k Q min , Multi-input,. Mulu -range

R.T.D. Pt100/JP1100, Amperage: 0.25mA

DC Voltage 0 ~ 10mV, Input impedance: 500k Q min.

DC Current 4 ~ 20mA, Receiving impedance: 250 Q

Multi-range

DC. Voltage 0 ~ 10V, Input impedance: 500k-Q min.

olo|sfw/ v =

Others (Please cansult before-ordering. )

CONTRQL OUTPUT

-Contact, 240V AC 2.5A (resistive.load),

1A (inductive load)

SSR voltage,

15V DC £3V (under 1.5k Q load)30mA maximum

Others (Please‘consult before ordermg )

ALARM (OPTION) °

00

None

02

Higher limit absolute value

2/

Lower limit deviation value

22

Higher limit deviation value

23

" Higher & lower deviation values

29

Within higher & lower deviation |lmltS value

If SR41"or SR42 is added with the
Alarm and Heater Break Alarm

function, their output is common.
Contact 240V.AC 2:5A (resistive load)

(OPTION)

. . . o ’
HEATER BREAK ALARM.

& SV BIAS FUNCTION

None

' Heater Break Alarm: Heater current value setting range 1.5 ~ 30 0A"

Alarm output/contact 240V AC _2.5A‘ (resistive load).

Set Value Bias function: =999 or £99.9 {depending on. setting range)

Heater Break Alarm + SV Bias function (Note: Not’ avallable for SR41)-

olwin

LEGEND

Others (Please- consult before ordenng )
None

* |

ATemperature in degrees Centigrade c

Temperature in degrees Fahrenheit °F
Relative Humidity- %RH :

XTI OrZ

Others (Please consult-before ordermg )

REMARKS

WIthOUI

Codes for Sel_ectablé Measuring Ranges

Wuth {Please consuit befre ordermg )

"STANDARD

CITEM CODE . N ,
: J R JIS'JPt100 and 'theryﬁocouples
) o ‘ F . JIS "89/1EC Pt100 (new Js)
TYPE OF STANDARD Sk
b D DIN
X.:r "Others (Please consult before ordering. l .
: SET NO. Type ofilnput| ~ J F.{ D . X CCfE
00 |7 Pt100 O @) O ' '0~99.9°C
. 701 Pt100 "0 O ] C 0~200C
R.T..'I.D: 02 .. .Pt100 O ] O o 0~400°C
T, 03 Pt100 O | O O ~19.9~99.9C .
‘(MULT"RANGE) 04 Pt100 0 O ] O —50~50°C .
. N 05 Pt100 .. |~ -0 | 0O 0~800'F
INPUT/ » ..06 _ Pt100 [¢] O ~60~130°F
MEASURING RANGE 207 | K e} O ©0~400C |
' E - o 08 | K 5] O . 0~999C _ .
THERMOCOUPLE o5 | J . o) 0~600C _ .
(MULTI-RANGE, 70 [L (DIN 43710} o 0~600C
MULTI-INPUT) T R 5 S <099 F
' 12 [y , . IRE " 0~999°F
VOLTAGE/CURRENT |15 | MV, V/mA S O 0~99.9
(MULTI-RANGE) 14 mv.Vv/mA | O 9~ 109
=5 . 15 mV, V/mA |- - , 0O 0~999

M‘E.ASURING' RANGE SET NO

TYPE OF INPUT.

'

" Q-PUIse Id TMS651 .

THERMOCOUPLE K 0~400°C/0~998 'F 07711
[RTD. T JPLI00 0~99.9°C/0~ 800 F| 00/05 .
L\/OLTAGE / CURRENT V., mV/mA " 0~99.9°C 13

oA
Active 29/01/2014

*"The Series SR40 controllers are designed for user-selectable’ inputs and usér-éelectable ranges. Their factory-set ranges are as follows.
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CT (Option} °

- SERIES A | B | C | D | E F | G ‘ & B
- - 5 - © . 2-43.5
"SR41: 48 - | a8 | 100, 9 | 109 | 448 | 448 H [hr__’;_l :
sRa2 - | 72: | 72 | e | 12 |02 {6757 675 | - i RS
sraz” . | o | 9 | 60 | 12 | 72 | 915 | 915 ‘ . B
.| - - SR44 48 g6 | 100. |~12 | 112 | 445 ] :1.5 , B - ‘ o
e . - — - — Unit : o .
(2) Panel Cutout’ ’ ’ . When the instruments are
T . S e ’ When n pieces are mstalled Iaterally installed laterally, use the .
T : - attachment provuded ;
o . T . . 48X n -3t 0 . _ .
.' K ' I - SR K SR44 SR41 g I .
SERIES | H U] J-. | K] ravmTHOMES R REMARKS
. SR41 |45 106145 el — | 60min. * 1.0~3.5mm " |-can be installed laterally by means of the attachment provided.
sra2 |68 *07 e *07 [110min. [100min. |  1.0~4.0mm - T
SR43  l92 08 19" 408 [130min. [130min. | . 1.0~4.0m |0 .- JE— S
SR44 145 "g~5_ 92 ’f8<3 . ~ - [110min.. ©1,0~3.5mm Can be installed faterally by means of the attach_ment provided.
. . o - . - . : . : i “Unit ;o
. (3) Installation Area . =~ - S - S S

The ,installation area should: = - be free from corrosnve gases, soot and dust
f ’ * - have an ambient temperature qf —10°to 50C"

- have a relative humidity of under 90%’

-.be'free from strong impacts or vibration,

. be away from heavy electric cnrcults and ‘electric fields
be away from direct sunllght and water vapor N

- (4) Wiring B
L In the case of thermocouple xnput use the specnﬁed compensatmg lead.
. -* In the case of R.T.D. mput use the lead wire where reS|stance is low: and no reS|stance dn‘ference is found bétween the three a
) wires. - . Co
- For connection to the power source, use wire or cable whrch is equal to or better than 600V, V|nyl msulated wrre {JIS C3307)
. Use a noise: filter in the power source if needed. . : : -
. To prevent a noise effect on the input signat line, lay it away from a strong circuit line such as a motor circuit. Do not pass"
them together through the-same conduit or.duct. If this cannot be avoided, make sure to use shielded cable. .
- For connectmg wire'to a termrnal the use of a solderless terminal attached wnth a sleeve (for the 3. 5mm termlnal screw) is,

recommended.- ‘ Max 7 O$ m: | . .

(5) Termmal Arrangement (Those. enclosed in dotted hnes are termmals to be used when an opttonal funetion |s added )

Control Output 'SR42 L SR43 &44

Contact Output ‘
Type - e o~
o m

SSR Voltage Type oo B
C P' N Uy —-;—{Is' B]F___
(Pl 4 fl_’}‘ «f:g[)m-nt;'ut
SLEs .

Q-PUlse Id TMS65T S ActiveZobi72014. S ~ Page80of 109




Control lamp

Auto Tuning lamp

Alarm lamp-

© ©.0 O

PV.Parameter display

) SV.Parameter display

Point:
- unregistered/that SV Bras mode is.
ON.

!
. _Parameter keéy § . : f @ Up key
38 o
, . SHIMADEN )‘f . .
® Shift key. (for place of figure)— L - ~ @ ‘Down'key -
5 B Displays ™ ' ' T B Keypad
s 1. Control jamp: Lit while control output is ON.- " 8. Parameter key: Used to swntch a parameter in-'
2. Auto Tuning lamp: L|t while Auto Tunlng is ex- tended.to be set or changed and'to register a
. . ecuted parameter value. Used together with‘the up key :
3. Alarm lamp: Lit while- Alarm-output-is ON. - and the down key to select a parameter block.
4. Heater Break Alarm Iamp Lit while Heater’ 9. Shift key (for shrftrng the place of a figure): tn
. ‘Break Alarm output is ON. ’ e setting a parameter value, this moves the place
4 . 5. PV Parameter Display: D|splays the measured of the-figuré to be changed. °

. temperature.
- types of selectable parameters are dlsplayed
‘6. SV Parameter Display: Displays the set temper—'
ature. In parameter setting,; the value of the

,

. Unregistration.indicator / SV Bias Mode Indica-
-tor: The point flashes when a parameter yalue . '_
is being ‘changed by. medns of .the up key or
the down key (before the value is registered)..
or while the. SV Bias input terminal is ON. -

(2) Posntlons of Internal vatches

In the SV or parameter setting, - - - 10.

parameter is displayed. Lo - 1.

Up key: fncréases the value in the SV display.
If'this key is pressed simultaneously with the pa- -
rameter key, you can move out from the opera-
tion block to the ‘up key block.

Down key: Decreases the value in the SV dis-
play. If thrs key is ‘pressed S|multaneously with
the parameter key, you can move-out from the ’
operation block to.the down key block. .

.

~ The inner unit and'the case are connected through a connector The inner unrt can be drawn out whrle presslng the lock sprlng‘

under the front panel. To encase the inner unit, push itin sIowly until ‘the inner untt and the case are Iocked together

out the inner unit. If this i is not done it may cause a problem,

SR41.: 42 44 - SR43
\ . tUp
foa | . . . . . :
e - o : Back [Jswi
-k A ) SW1-Sw2 Sw2
: - |e9eoe , . | i E-
? ' . - | Top view of the inner unit.drawn’ oult Rear‘vi"e‘w of the in_ner unit‘drawn‘out

SR ’ - Note Be sure to turn supply to the |nstrument OFF before drawrng
\
L

Draw the inner unit out while

Indicates that display remains -

i

pressirig the lock spring located ' Items seIectabIe by SW1 {for settrng posmon see page 6.)
. + Input selection for thermocoup!e mput and range selectron in case of thermocouple
R.T.D., voltage ‘and current ,
Iltems selectable by SW2 (for setting. positian, see page 7.)
Selectron of output characteristics {RA/DA), R.T.D. |nput standard (JPt100/Pt1OO

IEC) AIarm (non |nh|b|t/|nh|b|t) and control method {PID/ON-OFF)

under the front panel.

‘Q-Pulse Id TMS851 BTN .Acﬂve"zy'/“ouzom_ . Page 81 of 109
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(2 Se Ie tlon by Internal vatches

'k_J

Selectlon of input type/measunng range by SW1

SR4A -Oa- ADANA .
) /

12 3 a4
SWWL\JN
H HH H B

Roghon Rd Hordflll Leachate Pump Gos ExTrochon Engme and Generofor Com‘rol Electrlcs OM Monuol

*.SW1 Settirig Position

. Initial Message

Se‘f No.

~ L R OFF ON Lower Limit
- Inpvut Type I\_/.leasur.nr}grRange V\] . ' . S - of Range,
' ’ o ) Tl Control Output Higher Limit -
. i 1 -+ Legend ~of Range
K 0~4007C © [—g—g—g—w—, 3;.;,7}; - %5_.
K -0~809C " Emananzmunt BT > ad
S J 0~600%C r‘ﬂ—w—wﬁ B R
4 | ~ Thermocouple — e SN Pé’ - &09
o Ko0~999°F T | RS LT e o8
] . J 0:999%F HR nsu=mum A
o . - R y . - k . . . . o . - N . ! I
6~88.9% TR | fr e o
coo~200c o B IR e AR 1
Nen o~ - R ) ' o o 0
N 0~400%c. - .7 N RN ;‘} —, %g
R.T.D. — — — — — s
"-—“19‘.'9'.~..99.,9fc‘ S = ,E?'% - "t;gg
Pt100/JPt100 — — E: — ol
© 50~ S , { -8d
D semsee v e By Fe. > &
o~ 800 F ik [—E—W—Er—w-] & Q&L
' ~(3o~130;: : = ~ e . -&L
. A W kR 45
~ Voltage . 0~99.9 [—E—W‘ﬂ‘ﬁ’j V. Gq:-} ,
o — . -Current . '_.,0~}~‘f,.1.00: (—W‘ﬂ’ﬂ’"@"‘ ' ;,q i "a;/“,d\%[_‘
' : . 1 -Vol_ta_ge_ . 0""999 : {_E'H iﬂ‘ - A ;’.s - qqgl

Note: The instrument is norrnally sup;jnéd with_t'he' * ‘marked range setting. Other ranges may.be specified Wh,en ordering.

] ,f rNrTIA’L MESSAGE-"]. =

L.

Conﬁrm that the range selected in the initial message whrch is dxsplayed upon applyrng power is the mtended one.

Inmal Message (Upper hne PV drsplay Lower line; SV drsplay)

Sf
43

. L-———— Power ON

'Conteqts of Initial Message

~ Set No. /——‘\\ -

Control output .~

". Contact output ¥

-SSR \)oltage’ouiput =

" Q-Pulse Id TMS651 -

£4 |

RN

oy

Lg. o7

—_——

N

@qq

Jre.

lnmal message

588
888

Startup - .

Lower. limit of measuring rdnge

A
RN

889

) ln case of thermocouple/R T.D.

: _Acriveam)'i-/—Zor 4

input: Centlgrad_e,.é,_ .

" _No't'dr'spla_yed .in case of voltage/current input

___-—-ngher fimit of measurmg range

ffahrenhert F~

Page 8201109
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Mode Selectnon by SW2 ’

~C\._;/4 »

1 2 3':4
oINTIN TN TA]

—

Item Selection_

* Output Characteristics

'lnput Sta.nda rd "

Alarm -Mode

Control Méthod -

OFF

LJPt 100

" (Direct aotion)

Coin Ptioo - -,

Inhibit

RA . o
=] _ . Non - inhibit PID
: {Reverse -action) {oid JIS) E :
ON, DA _ Pt100/IEC ’ , _
bz, IR - JIS Pt100 ON-OFF

* All switches are set at"OFF" position when shipped.

N

. DA (direct action)

OUTPUT .CHARACTERISTiC_S 7

temperature this is used for the control of heatlng

: As the Process Value (PV) rises hxgher above the Set VaIue (SV)

' temperature th|s is .used for the control of cooling.

["INPUT STANDARD |

This selection is necessary in the case of R.T.D.

" JPt100; {old JiS): JIS C1604: 1981 Standard
“PT100/EC: JIS C1604 1989 (JIS 89Pt100) Standard

“JIS Pt100
DIN. Pt100

“input.

T 1EC (lnternatronal Electric. Standard) is equrvalent to JIS DIN and ANSI.

ln the |nhlb|t mode :f the Process Value (PV) is wrthm the alarm output range upon applymg power, alarm output |s |nh|b|ted and.

. rlNHIBlT MODE ]

RA (reverse actuon) As the Process Value (PV) rises, higher above the Set VaIue (SV) output becomes smaller.

alarm is output |f |t enters the aIarm range agaln after gettlng out of the range once

Drawjng' for output in inhibit rnode

ALM closed (ON}.

| ALM open (OFF)

Inhibition range | '
Sl T
[}
I
O%FS  ALM  100%FS -

output becomes._ larger.’

) Drawing for"output' in non-inhibit mode

ALM closed (ON)

]
1
i
Lo
t
1
I

R
0%FS .ALM

The example shows the‘lower limit deviation value alarm action.

PID Control is carrled out Jomtly by p (proporttonal band ), I {integral tirhe) and D (derivative time).

~ [ CONTROL METHOD. |

ON-OFF: On/Off control

Q-Pulse Id TMS65T

T

Acfivie 29701/2014.

100%FS

| ALM open (OFF) -
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0 %tlon andis ettm r‘fﬁ’ﬁ ﬁ‘éﬁk

T iy : LEIRE Vs}

Follow the procedure of parametef callnng refemng to the parameter block diagram and the descrrptlon of each parameter.

(1) Procedure of Parameter Callrng, Value Change and Regrstratlon

- When power is applied, the initial message will be displayed (about 8 seconds) and then PV
and SV will be displayed. : :

(Whilé the initial message is displayed, the aperation of the front panelkeys is iheffeétive.) )

-t

Operate the front ‘panel key whlle confnrmmg the types-of- parameters shown in the PV drsplay
: and numencal data shown in the SV dlsplay

[ PROC'EDURE'FOR( CALLING A PARAMETER]

There are three ways of calling-a- parameter
'1 Press only the @ (parameter) key
o 2. Press the @ (parameter) key whlle pressmg the @ (up) key
X 3 Press the @(parameter) key while presslng the @ (down) keyt

. . E l P,ROCEDURE’ FOR"-CHANGlNG ‘A -VALU'E—‘
Cali up the type of desrred parameter in the PV display, and set the deS|red value of SV dlsplayed

vaiue by pressing theQ (up) key or O(down) key.
’ Pressrng the @(Shlft) key moves the place.of the figure to be changed

the- SV dlsplay flashes to |nd|cate that the flgure can be changed ) -

. A LPROCEDURE FOR REGlSTERINGAVALlTl

Conflrm that the desired value is drsplayed and press the @ (parameter) key to reglster that value.

indicate that the desired value has been regrstered

if the@(parameter) key is not pressed wrthm 30 seconds, it returns to the value- before settmg
'and PV/. SV dlsplays are restored. '

s

e L Lwo FUNCTIONS LOF THE @ (PARAMETER) Keﬂ

< e ‘Besrdes the’ functron to swrtch types of parameters, the @(parameter) key is used for data regls—

tration. : - . .
(When the O (up) key., @ (down) key or @ (shrft) key is pressed for a change of data, the
(parameter) key functions as the data regrstratlon key, i by pressmg @ @ ®+ @or '

’.®+@) s

. . f

s

. ) 4 o ’ ' o :
- Note: Use only your fingers to opera'te the front panel keys,

. : Usmg somethmg hard such as a screwdrlver or a pen may break a key and put the |nstrument

out of drder,

< tis not possible to change a settlng when Key Lock ‘has been selected or Auto Tuning -is bemg

- executed.

(When the- @ {up) key, @ (down) key or@ {shift) key is pressed, the point beS|de the flgure in’ o

Upon pressmg the@ (parameter) key, the pcint besrde the value in the SV dlsplay goes out to ’

Page 84 0f 109 -
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x__; . (2) Parameter Block Dlagram

, _ Operation block | UpKey block - | Down key block .
S . [— Initial message- - i == = . e
' - o PV/SV L
- displays (
e @-, i Process'\/alue is T ) ' I
. _ | Y- displayed. i
T A | SetValueis .
.+ | vt displayed.
[ - B
S E o1 - ©+6)
l'? - .
. 20 . PUSH Y r—— PUSH - —
o (=] N L etting of oL jAuto Tumng Exe- |- . . |@ Setting of Propor-
‘ Fower ON.E il T - Set Value ) © !t -feution/ Stop k1 d tional Band "% 17|
| o S - .- | Within measuring ‘mrce| OFF < ON M| 0.1 ~99.9%FS ~
’ : - : - range (0.0r 0.0) A (OFF) -1 38 (3.0)
L S B ' " pusH—Y ~ pusH — X PE—
‘\ : . e " . - . - {m1 ] Setting of - ¥ Setting of Inte- ..
l’ LT alarm 7% 2 ! gral Time “# 1"
I . i ) . o : A oo | Differs according., 1 =] 1 ~ 999 seconds |
B U 4 : : s - {27 10 specifications | - |./EU (120 -
| R Types of ‘parameter to be - 0 Explanatlon of—. @ : R @ . )
- . o v shown in- PV dlsplay : parameter e pUSH L PUSH. .
| wd A — _ — | [ i -[Setting of Heater . Setting of Deriv- |
| : L 5 u Setting of SV° .|| MY |Break Alarm “x 3 -+ |9 | ative Time "% 1”
| : : — e |OFF 1.56~300A| - .|~ Al 1 ~999seconds
‘ N . sl . (] [ s 2 In]
; —|: . ' g | Within measuring range |, i : .'_”- [l ; 1w : .
R Lo (0or0.0) -~ [ |- {.~ COFF). o . (03]
. ke Parameter data. shown : @Settmg range @ B - v (\@ '
. ' . in"8V dlsplay . {and initial value) - S PUSH . “pusH .
' N o ; "‘otparameter data ) . c i~ |Setting of Sensor
B =L | Compensation “* 4"
- : T . KR S : . e N -19.9~19.9C(C F) |.
'-.9 *1” parameter -, . B B 7 o . .o DG 0.0y -
Dlsplayed when PID’ control is selected | h - B _ -
@”* 2" parameter R O '..PUSH V . .
" Dlsplayed ‘when mstrument |s equ1pped wnth , ) . » N ' . el 'Set'ti:ng- of Hys:-
“Alarm output (optlon) EE : A B o o ':".' | teresis. “* 5™
Type -of- parameter settmg range. and mxt:al value . L ) ) . A =l 0.2 ~10.0%FS
dlffer dependmg on, specmcatlons of alarms ! B L T u.C (0.2)
(See page 10 ) o ' ’ N
| A ‘ ok 0 * 3" parameter I i PUSH A T
v -, * - Displayed when xnstrument is equrpped W|th By N , e e 5 Setting of SV
- @q g : Heater Break Alarm output (optnon)»“. AR I T | AY ] Bias "x 6"
| . ST G e ns o) i 1" Al £9990r £99.9
R @k 4 parameter ] S O o } o . LUl (00r0.03"
l Dlsplayed in case. of thermocouple/R T D mput | ‘ L ' @ co-
[ . ] Tl @k 5 parameter ST Pl APUSH' \
R Dlsplayed wheén ON= OFF control lS selected ' )y M| Setting of Key
’ b LULY ock: -
IR @»"* 6% parameter. " . _— R , - L . A 0,12
) Displayed when lnstrument |s equupped wuth Set S o C B B A B}
Value Bias- funct|0n (opnon) . R : o @ : :
- . e T . . AN - S TPUSH . N -
| N -
| o
3 , : '

QPubeldTMSESE - ActNe 29/01/2014 .,
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(3) Parameters

Parameters in the Operation Block

e

J

E Roghan Rd Hordﬁll Leochq'te Pump Gas E'xtroctlonEn'gine and Generator Control Electrlos OM Manual

E Displays' in the upper column are’show.n-bin the PV d.ispla-y and those in the-fower-column are shown in the S\/_display.

PV/SV dlsplays are only for monltorung and do not allow vaIues on dlsplay to be changed .
Press the @key to set/change a value. When the@ key is pressed egaln it returns to the PV/ SV dlsplays

. Setting of Set'\'/alue {sv) :
Initial value: O or 0.0 (depending on measuring range]
.Setting range: Within measuring range

»

v . Parameters in the @ (Up) Key Block

In the PV/ SV display, press the- @kev whlle pressing the@ key(@ +@ ). Thereafter the parameter
changes évery time the @ key is pressed .

. Auto Tuning (AT) |

Initial valué: ‘OFF
This is displayed when PID control is selected.

“Execution of Auto Tunlng U ﬁ

Stop or termlnatlon of Auto Tun|ng WFF

. Settlng of Alarm

Th|s is dlsplayed when the lnstrument is equ1pped wnth the alarm functlon (optron )

S Vparametsr Dispia: " Setting Rangev oo v

Type of Alarm . »arametb,er_ Ql’s‘play’ {differs depending . -Alarm Action S (mam settmg)

: o jand.lnitial Value - '_von measunngrange) ’ oo A ALM (alarm settung)
Higher fimit deviation™ - At 0.0~ —ON . - |
_rignher imit geviation | Sk 0.0~ 989 OFF (ALM openl e 5 _.JIALM closed)| -
alarm - 99.9 or 999 ~orQ~ . 999 . - 2 )
Lower limit deviation” SQE ©0.0~-99.9 | ON (ALM ciosed) : A

o : - : o : S ~—- S — - OFF {ALM open)
alarm’ - . ¥ J1199.90r (1999 ©r 0~ —999 ~

| Higher / fower limit ,‘;“: 3 0.1~ . 50.0 oN lALM closed) " ON (ALM closed)
. deviation alarm 50.0 or 500 .or1~" 500 (ALZI\Q open) -
Alarm within higher AL 10150 500 |- goff ON (ALM closed) =~ qer
| lower limits of deviation . 0.1 or 1 “ort~ 500 lALM open) [ A ; S (ALM _open)
S A 2:°F . ' ON (ALM closed
Higher limit absolute , . ™ SLS "Within measuring - C ON (ALM c ) )
1 value alarm Higher imit value | fange - OFF (ALM open) )‘— S _‘l
. ' of m'easun'ng range . o -

A type, of alarm (ALl ~ AL5) should be desrgnated when’ orderlng

Note %

The minus code { — ) is.not shown in numerical data in the SV display.

S (Alarm hysteresis): 0,3% fixed =

The ALM lamp is lit whnle the Alarm mode is ON (ALM closed) and goes out when it is turned OFF (ALM open)

C

.-'Settlng of Heater Break Alarm (HB)

Inmal value OFF

This is dlsplayed when the’ mstrument is eqmpped wrth the Heater Break Alarm function (optlon)

Stop of Heater Break Alarm action: OFF
When the heater lS broken and the load current falis below the Set Value of the heater current the HB termmal
-is short circuited and the HB lamp lights. = B . .
“Once a Heater Break Alarm is output itis malntalned as long as the power is ON. To release nt the power should )

Setting range of, heater current

'

1.5A~ 30.0A

be turned OFF or the Set Value of heater current should be elther changed or turned to OFF

-

. Power Supply-

Q-Pulse Id TMS651

To instrument. CT connectlon/termmal

Break “Alarm
9 o

Operation -

1. Power Supply

Heater T

(no polarxty)

- - ‘
. Heater .Power Supply

3

. ,Use the CT: {current trans)

- provided. . )

- Lay the CT cable away from the
p'ow.evrA supply and load cable: -

'~,Heater power iine - must .be wired’
through the CT as |l|ustrated -on
the Ieft
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o Parameters in theb {Down) Key Block

@"“@ In the PV/SV drsplay .press the @ key while pressmg the { \\J key Thereafter the parameter changes every
time the @ key is pressed ) R . . . . . . .

- -Setting of Proportio'nal Band (P) - ’ ’ . Initiak value: 3.0% FS
"This is displayed when PID control is sele¢ted. ) ’ : C
Setting range: 0.1 ~ 99.9%‘_FS

Setting of Integral Time (1) . - Initial value: 120 sec.

This is dlsplayed when PID. control is selected . . ) v . L.
Setting range: 1 ~ 999 sec. (O sec. cannot be set.) - . o R P ¢

d, 7 - Setting of Derivative Time (D) C .. Initial value: O seg. -

[y

~ - Thisis drsplayed when PlD control is selected
Setnng range: O ~ 999 sec. (Pl control is “carried out when th|s is set at O sec.)

x
L. Uy
@ : B

. . Sertmg of Sensor Compensatlon (SC) : . " nitiai Value: 0.0°c (°F)
- ‘ ) This is d|splayed rn the case of thermocouple/R T.D. |nput ] . . . . o
) o ﬂ Setting range; — 19. 9~1990( F) . : . S '
" . N @ ] Examples: If the sensor. compensatlon is set at 5 0°c, Pv value becomes rnput value + 5 0’c..
| e R lf the sensor compensatlon is set at — 5.0°C, PV ‘value, becomes rnput vaIue — 5.0°C.
@ | o |
. |dF | - Setting of Differential Gap (DF)’ S initial value: 0.2% FS -
B’EJ . Thisis drsplayed when ON OFF control is selected . ) .
@ o Settlng range: 0.2 ~10.0% FS i . . ' .
Note: DF means the dlfference between the posmons “of the ON and OFF actlons lf thrs is .too narrow, the fre~

quency of ON- OFF sW|tch|ng rncreases ‘ahd, partlcularly in contact output shortens the life of the relay i

e 'Séttlng of Set Value Bias (SB) B ST - Initiat value: 0.0 or o
“This is drsplayed wl ‘n the rnstrument is - equnpped with-the SV Bias functlon (optlon) I to R &
Setting range: — 99.9 ~ 99, 9or — 999 ~ 999, (dependlng on measuring range) o v

'Examples If the SV ‘Bias is set at 5 0°c, SV value becomes SV '+ 5.0°C while.the SV Bias is functlonmg
" If the SV Bias:is set at — 5. O °C., SV value becomes SV. — 5.0 °C while the SV Bras is functlonrngt
" {(When a minus flgure is set the minus code is shown on the PV drsplay I

.'@ c3| [

LXAMPLE OF TEMPERATURE SWITCH BETWEEN DAY AND NlGHT i T ' . o

The Set Value lS set at 80. O C and the SV Bras at  — 10. O C.

" Note: + The sV Bias'is put'.to"function

’ * “when the SB terminal is turned c
ON. (short crrcult) :

Set Value of temperature: SV KR
Set'Value of bias: SV — SB :

" [signal for SB (bias) action ;. ON| .. :
(Timer output) - OFFL. L .

--_Whrle the SV Bias is functioning,

" and the PV/ SV display’ is.ON, the =
. point on the lower’ right side of the . '
'SV display flashes. ’

" [Temperature
sensor

* When the _value added to lsub—»

- tracted from) the SV Bias gets'out
of the measuring range'; the 100%
~FS {0% FS) th.us.limited serves as’ - . £
the Set Value. . . . l

Timer -'Thev alarm function continues to be
: - workable even when the Sv Blas
is functronlng ‘
< Setting of Key. Lock (LOC) . .. Initial value; O .

! ~When Key Lock is set at LOC 1, no parameter data can be changed .
' When Key LocK is set at Loc 2, no parameter data except Set Value {SV) can be changed
Key Lock is reIeased by setting at LOC 0.

.
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(1) Setting of Set Value (SV)

'Z)Setting of "Alar_m (ALM)'

Q-Pulse Id TMS65 T

- Apply power and Aco‘nfir‘rn that the PV/SV displays aré on.

- Press -the-@ key and'chang'e the PV display to the SV setting parameter.
. ln the SV d|splay you can chahge to the ‘desired. value by means of the@or @ key When the @key |Q pressed,

.- The example shows that the Set Value (SV) is set at 50.0°C." . . . e 4 : .
|
|

|

-"In 'the Sv display, change the figure to the desired value ancl reéister- the value by pressing the @-key,

v

‘the place of the figure to be changed is moved. : E o,

..

{When the'@ kéy is pressed, the point in the place of the figure that can be changed flashes in the SV display.)

5}

-

When' the fngure in the SV dlsplay has been changed 1o the deswed value reglster the vaIue by pressmg the:

O key.

(The point stops flashing and operation is started with the‘regis‘tered,value.) T I . o |

- In the PV/SV d|splay press the@key while pressnng the @ key to change it to_ ‘an alarm setting“p‘arameterl

in the up key block.

The: example shows the setting of higher Ilmlt dewatnon ‘alarm. (A dlfferent parameter code is dlsplayed accord—
ing to the alarm specmcatlons ) .

i

The example shows that the hlgher Ilmlt devratlon dglarm value is set at.20. O C If the Set Value (SV) is 650.0° c '
the alarm output Ievel is 50.0 C+ 20.0°c= 70.0°C.. Therefore, when a, Process Value (PV) exceeds 70. 0 C,
an alarm is output (ALM closed)

" Active 2,9701%20,14 Page 88 of 109
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. To return 10 the PV/SV display, press the. (@ key while watching the parameter codes.
(The parameter code changes every time the @ key is: pressed )

! 330sec J ’:g:? "+ The PV/?V displa'y is restored automatieally.if' none of the front 'panel vkey.s is pressed vyitvh,in 30 seconds.

Thrs is set after all the .parameters have been set. - ’ IR i

In the PV/SV drsp!ay press'the @key while pressing the O key to brmg the Key Lock parameter in the
' down key block onto dlsplay -

o

. SeIect a desired Key Lock condmon (see page1 1) whr!e watchmg the value in the SV drsplay When the Sk
key is pressed the Key Lock condltlon is sét. .

The example shows that Key Lock 7, is set. "~

: To release the Key Lock condrtlon cail. up the Key Lock parameter dlsplay, change the flgure on the SV drsplay
to.{f and press the @ Key. = L

The example shows that Key Lock ‘condition ! is released.

i

{The sarn_e procedure is applicable to Key Lock condit‘io'n 2

T Q-PUlse Id TMS651 e _ Aciive 29/0175014 o A - Page8yoflo?
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sgtion of Auto Tumng

. This mstrument is built with a mlcroprocessor and has the Auto Tunlng function tor automatncally compute optimum PID values

and register them.

plav

- [OOO0

out and Auto Tuning starts..

- AT:PID AUT.b TUNING FUNCTION

PID ‘Auto Tuning shows the. following characteristics.

- Auto Tu ning
time

PN

-Set point

¥

p—

AT monitor .
jamp lit__ | PID control

|

\-AT termtnates

" Note: 1.

ATexecution:ON (AT monitor lamp goes out)

—

ot

. When the @ key-is pressed with * ON on dISplay the pomt on the Iower nght S|de m the SV dlsplay goes

“or set the PID constant valu'e manually.

“+ This is carried out after completing the: setting ol all the parameters except PID values and Key Lock.

In the F’V/SV dxsplay press the@key while pressmg the @key to brlng the Auto Tunmg parameter onto dIS—

"QFF" is shown in the SV dlsplay Change the ” OFF code in the SV dlsplay to "ON” by pressmg the @ or @
key. Then press the @ key to execute Auto Tuning. . e

~

/

The AT lamp is I|t to |nd|cate that Auto Tunlng .is belng executed

The ON OFF control functlons and when it completea a I|m|t cycle the AT lamp goes out and Auto Tumng
termmates The 'PID values computed dunng Auto Tuning are automatrt,ally registered W|th the respectlve PID

In the operatlon of Auto Tunmg the limit cycle method is used When Auto

'Tunlng 1S executed, after the operation is carried out by repeatlng the ON--
- OFF .action in two cycles if-PV-{SV during the executlon and 1. 5 cycles if

PV SV to take data |n PID values are sutomatically. computed The Auto

’ Tumng time is decrded by the time constant of the process.

" If overshoot and undershoot are not:allowed, terminate -Auto Tuning earlier, .

o

.PID values computed dunng Auto Tumng are optrmum values, or common

measures as it-were. For some types of processes, better results may be’ ob-
tained when PID values computed durmg Auto Tuning are amended manually

:before their use.

if power failure or overrange occurs during the. executlon of Auto Tuning. Auto Tunlng will. be released

. If output is at 0% or 100% contrnuously for more than 2.hours dunng the execution of Auto Tuning, Auto Tunrng W|l| be

released automatlcally and the PID- values Wlll return to the prevnous ones:’

" QPulse IdTMS65T

. When ON- OFF ¢ontrol has been selected 0peratxon of Autd Tunmg Parameter rs not cllsplayed
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4. While Auto Tuning is functlonmg, no settmg other than its execution and stop.can be changed . )

. To release Auto Tuning during operation, select OFF of the. Auto Tuning parameter in the SV dlsplay and press the (& O
key. Auto Tuning is released {the AT lamp goes off) and the PID values return to the previous ones.

6.°If AT is executed again while Auto Tuning is functioning, AT is not réstarted but just’ continues.

of the non- volatlle memory.

(5) "Operation by Set Value Bias

This feature provldes the user with the ability to bias the set pOInt figure by plus or mlnus ‘X’ amount.
by closing an external contact.

This feature is useful where two different set pornts are required and are frequently changed.

. When power is turned ON again, ‘operation |s resumed with the parameters of the precedmg operation with the ass.stance

This is made operative

- In the PV/SV display, préss the@key ‘while pressing the@key to bring the Sv- Bras parameter in the down
.kev bIock onto display. - s .

. In.the‘.SV 'display, set. the desired \{a-lue' and register it by'p'ressing the@key.

The example shows that SV Blas is set at 5 0°c. If the Set Value (SV) is 80 0°c, the Set VaIue whrle SV Bias is®
’ functlonlng (s8 closed) will become 80.0° C+ 5.0°c= 85. O ‘C.

o) t:

. Whlle the SV Blas is funcuomng the pornt on the !ower rlght srde in the SV dlsplay flashes to mdrcate that SV
‘Bias'is funct:onmg ’

. The SV Bias function.becomes ineffective during the execuytion of Auto Tuning.

IR
Emf 4 Dis

e 2’9"“‘;&"5&.“»

PNETY

e m‘,«qﬂ

E,!.L,w .

When the PV- (F’rocess Value) exceeds the measurmg range, the foIIowmg will be dnsplayed

. Q-Pulse Id TMS65T- -

— 100%FS < PV < 105%FS"

[T

10-99.9/-19.9.~ 99.9 /0—9.9’9

PV value on
display

All ranges except
0~99. 9/—19 9-~99. 9/O‘~999

PV-2 105%FS

All Vranges -

- Active 29/01/2014

' Process Value (PV) . PV Drsplay Apphcable Range . ',
- - Note When LTor e e 4s drsplayed control S
) . . " output becomes 0% rega,rdless‘ of the
-~ 5%FS 2 PV L UD: = | All rahges scharacteristics (RA/DA) and the alarm
’ ’ : ) {option) is output. If Auto Tuning |s &k~
- . 9
v ) ‘ 40. 199~ 999 j - ecuted atsthe trme Auto Tunmg will be
1 —'5%FS < PV < 0%FS L : — : released.
T PV value on All ranges .except— 19.9 ~ 99.9
display . . . .
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|

|

|

|
When somelhmg is found to be ‘malfunctioning, check the input and output connections and wiring for a poss:ble error, and check
that no terminal is loosened. Then, go through the contems of the settmgs concerned. If the problem cannot be identified, turn
the power OFF and-apply power again to make sure. ’

MALFUNCTION o e ITEMS TO BE-CHECKED © . | -REFERENCE PAGE | :
’ : - - Check 'type & standard of input. . o P.7 .
Error.is found in PV. : : — L ) e R
’ : - - Check Sengor. Compensation value. - P11 C
: Output does not change or is in ‘ o T, : . ’ ' RN

L . Check output characteristics (RA / DA). . . P.7
wrong direction. . . . '

1sv cannot be cha'nged.' - Is Key Lock in effect?’ o : - P11, P2 & P13
- Is*Auto Tuning.in operation? : ) il p1a
oo . Check inhibit /non-inhibit. . - L I P 7
Alarm is not output. ) L . - o )
oo - - Check -atarm Set Value: o S | P.10
‘ e P . Chetkspower source. .~ ' . S P4 - - S
. - No operation . o - . . N - . . R
B . - |+ Is inner unit encased properly? o _ ) : P.5 . . T

'E’éri of display (segment) is . T B A : ’
: ! - . - Instrument should be either repal(ed or replaced.

|

|

|

|

|

|

|

|

|

|

| ‘ .
} : ' o - Is procedure in order? oo . - P8 P128&RI13
‘ . X . . . :
|

\

|

|

|

|

|

|

\

|

|

|

|

|

|

)

|

| missing. . I R C P,

Temperature and Hum|duy Control Specialists .
S 42 | €O, LT
Head Oﬁlce: 2-30—10 Kitamachi, Nerima-ku, Tokyo 179 Japan’
Phone: (03) 3931-8111 Fax; (03 3937-1240 Telex: 02722778 SDCL J

, o . ) _-.16._:‘ ' . ‘ )
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; ’ \ " Roghan Rd Hardfill Leachate Pump Gas ExTrochon Engme and Generator ConTroI E{ecmcs OM Manual
v . " ) Ma’f 277 7 8¢, : : .

VGENAUST POWER

-'.-}A;'iv".R'.?. 380 SERIES

- This. unit will 'repiace»'tﬁe following . AVR's: Cﬁteréiliaf,
' Dunlite, Stamford, - Markon-Controlgy, Stone, McColl, Brush,
- Modra, Arrow, Kato, Artemus, Taiyo, Lister, Newton Derby,

BelignCe;aHarathon, Kubota, Basler and many more.
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The AVR 380 1sva solid ‘state device, which is de51gned to glve
accurate and stable voltage regulatlon of alternators

The - AVR is su1tab1e for regulating 50 'or 60Hz . brushless,

‘mover type and will replace most electronlc regulators with.or_

"The AVR is su1table for one or’ three phase alternators and has

rotating : or stationary field alternators'regardless} of prime

without separate ex01tat10n

four selectable voltage sensing ranges ava11able
120 208, 240 and 415V

'The AVR . is su1table for parallel operatlon of alternators w1th;
'quadrature droop facilities w1th only an additional standard 5A.

amp current transformer ‘and re51stor be1ng requlred
The AVRAhas several»features:-g

Voltage,adJustment + 104 over each range

The~iregulator" senses'Jthe alternator .foutput and :deriveS‘

-excitation: ‘power from the 3 phase . connections  to . the
”alternator output. - o : o -

- machine 1load or power. factor by comparlng the sensed voltage

Regulation and "stability is maintained provided the prime

L + _ .
2. 'Overload sensing and shut down, - plus opto 1solator-
- .. ~ for remote indication. L
" 3. Wide range of stability. ' S
4. Underspeed ‘adjustment - which will prov1de ‘voltage .
' - "droop with large "motor starting loads, this feature-
"will prov1de excellent starting characterlstlcs and'
. . prevent unneccessary stalling of the prime mover: '
' 5. Remote voltage adjustment available. K
6. Optional overvoltage crow bar- protectlon circuit is
gavallable. ,wh1ch will blow the fuse, further .
protecting the - load.- (Order before»_delivery from
.. . . factory.) S -
7. Transformer 1solated voltage sen31ng o

mover .speed is "within governor class Al to Z1803046,at_'any'-~

~w1th a reference br1dge

'The ‘unit constantly adJusts_ the " field. excitation  level ‘to
.compensate for.  voltage difference between the sensed voltage -

and reference

Output voltage of the machlne w1ll be held to + 1'52'including

cold . to hot " variations in ambient  conditions. of -10'deg. to-

+80 deg. and engine speed changes of + 47 from preset nominal.

.(Q—Pubeld'ﬂw565]'.f> - S s " Active'29/01/2014" .

_‘\ |
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The "assembled PCB. is solidly mounted: in a folded aluminium
. housing which provides the necessary mechanical protection and
- is suitable ‘to mount directly in the. alternator term1na1 box -
- or 1n the separate control cub1cle : S P

.All components used are' selected for stablexroperation -in-
‘ambients ranging, from -10 deg.  to 70 deg. and ‘'severely
,capac1ty derated for hlgh rellablllty o o .

‘.The printed circuit board is a 1 .5mm relnforced f1breglassl'
with double s1ded tracks and plated through holes. e

There are five standard andgone'optional:control'on each AVR.
@ . This potentiometer adjusts -the stability and response of .
B the alternator and should 1n1t1ally be-set in a counter--
v . " clockwise position "and rotate clockwise to g1ve optimum

" stability ' and response characterlstlcs - Once set, no
further adJustment should be necessary N Lo '

-

Full CCW_ p051t10n’: glvesx max1mum ‘response, ‘mihimum' SR
stab111ty. e S o S R ‘

~'Full CW positlon - gives . minimum 'response;_"maximum
. 'stability. o b s C ' :

" b.  Yoltage Adiust ' |

. .. This. potent1ometer varies the reference voltage and hence -
the amount of excitation of the. alternator wh1ch adausts
the output voltage over. a- range of + 10%. : :

[ o ’ . ’ - . ) o

T 'An -external ‘5K potentlometer may be added “to terminals

._ - P.P. for.remote panel voltage adJustment ‘When this is

- used the loop on P.P. ' is removed and the - 1nternal pot is
turned to maximum. C T :

- This potentlometer sets the frequencv at which - voltage -
- drooping with Speed w111 occur. , ARG

. - For example. if set at 48Hz and a 1arge motor is started .
Whlch temporarlly overloads thé prime ‘mover on .starting, -
"once.  the speed falls to 48Hz the alternator voltage will .

. decrease and act as - an automatlc reduced voltage starter-
and. greatly ass1st in motor startlng : e

\
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\

RN

This potentiometer sets .the maximum permissable field
excitation should the engine speed remain constant whilst
. the alternator is ‘overloaded. '~ Allowances are .. made for
R temporary overload by :a non-adjustable built in- 15
B seconds delay . - - ' : . o
e Onée the overload does trip, the output voltage falls to
S 'approx1mate1y 50 volts and can only be reset by stopping-
L . the eng1ne A . _ , :
N ~;e}'.,SLgQiLit1_1L - Located on PBC next to IC. I ) it o .
. ... - This potentlometer " widens the range of stability and
S should always be .normally fully anti-clokwise and only
S adjusted slightly clockwise to counter ‘further 'stablility
L . should ’Stability . I’ run  out of. range particularly on
B ;j';'«~.51ng1e phase machines. IR : :
. "Set stab111ty II fully anti-clockwise " for . 3 phase or
T clockw1se for 1 phase : C ' T »
S f_ngrggltggg (Optlonal)
':.(A 5‘_6DIHSIMEHTS o :
-~ ~a.  .Yoltage = = = o R T
- . The AVR sensing voltage must be first selected for " the "
R " required .sensing voltage; . Adjacent to .the transformer
Co - are four pins connected to the. relevant pin to match the
v E . available 'sensing. output of the alternator. = 120, 208,.
T 240 and 415 volts T - ' : S .
o NOTE: = If replacing other electronlc -regulators for
o - ' convenience use the same. sens1ng connectlons if
| - _ p0551ble o : :
b, Stability -
"-“‘ . Rotate clockw1se to 1ncrease stab111ty
' ' To check;."1f : after sudden load change~' prolonged“
" fluctuation occurs, " turn stability slightly clockw1se, or’
 if voltage is very- slow to recover from- load changes ‘then
"counter clockw1se C : o : -
c. 'Undetﬁgﬁﬁd'

QPuseldTMSESL. T .. . . Active29/01/2014

T

To -adjust the alternator must. be - running at'the'correct
"speed. i.e. 50Hz t at no load : : ' ’

Connect _an AC. voltmeter across -the-'output 'of»lthe

‘alternator and: slowly turn the underspeed potentiometer

clockwise . until  "the voltage Just starts to fall, then

‘” turn sllghtly counter clockw1se, approx 30 deg

'To check apply full load 1f pos51ble and voltage should

not droop more than 1%

- Or alternatlvely lower speed to 48‘Hé'and' voltage should
‘droop. . . . . ) ‘ -

2
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20v ~
OUTPUT
Tov
_ T T 1 T T
: 18 2 30- . 40 S0HZ
-  spEED. . IR
NOTE:  Some -alternator manufacturers ' state maximum

field .voltage or scoop settlng,.fthese_ will

Acorrespond to overload settlng

o To adaust correctly connect a 0 50V voltmeter across ‘the
‘field positive and negatlve - :

" “Run the plant ‘at the correct speed and apply full load,
- slowly turn the overload potentiometer counter-clockwise, .
*until the LED just lights then turn 30 deg. .clockwise -
~until LED-.off. e S S S

" Apply overload, LED should illuminate ‘Por 15-20. seconds
_before output falls to approx1mately 50 80 volts AC.

. . . ) I
‘-Stopplng th plant will- automatlcally .reset ‘-this
“function. : o . . '

.7 If load is not " available an alternat1ve “test . is to

_.connect a 50 ohm rheostat in the field circuit (serles)
and by increasing the' resistance ‘this. w1ll cause the
'field voltage to increase until the ‘desired maximum. level

is reached. (In the . absence.of any maufacturers. detall a-

4A'f,max1mum field voltage of 48-— 48V can be used. )

Q-Pulse id TMs651 o Active 29/01/2014
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'_'a. ' Stﬁndgrdf3 phase54-wiré

- .'-»L_ti'e

7 ALTERNATOR.

N U F— D1 D2 P1 P2 O1 02

Transformer , S
" Tap- Selectlons .
(a) 415/240V - 415 tap :
(b) 208/120V - 208 tap',-"
- b, 'nStandard 1 phase 2 w1re

 Q5 <£fvé; Q5A;£ (é gzgflx‘,;é>q5“é5

1 N U F+ pi P2 OF O2¢1

Transformer ,
Tap Selectlons :
- (a) 240V‘— 240V tap
(b) 120V - 120V tap

7’

5"‘

- QPukeldTMsest - L Actve/oioond o . Page99ofl09. -
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. SN Ty . ) - o ~
JRCMR . . \ . . . ) . . )

T C. Non:Standard 3 phase,3 wire

“Té be used .1n the event of 1a ‘machine with field

" resistance higher than 50 ohms to ensure ~sufficient field
excitation supply voltage 1s_ava1lable ’ .

'-u&

'-,u‘ O

| © O é é

L2 B re

_Volt remove - large green 10K resistor, located next

‘the PCB R14

Transformer
Tap Seleotlons o
- (a) 415/240V - 415V tap'.
.(b) 208/120V --208V tap N

The . AVR  has. quadrature droop' Afaoilities.'for . parallel
- operations. - o o ) . : .

*NQTE!»V For'non:etandard.odnnection with L1-N and”LS'on‘i415

to tranSformer} It may - become too hot and damsge -

" Quadrature - droop aIlow5‘ load . sharing of" reactlve load (KVAR).

sonly 51nce KY load is a functlon of the pr1me mover.

'va'current, transformer w1th 5 amp output at .10VA secondary
" rating and ratlon of tw1ce the alternator output is requlred

Hhen th1s 1s used the loop between D1 . and D2 must be removed

£

- Q-PUIsS Id TMS651 , Lo Active 29/01/2014 .

"‘Addltlonal RFI suppree's:ion can’ . be achieved by connecting a
04 47MFD capac1tor,.rated_at 250 volt AC between terminals N & -
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Roghan Rd Hordﬁﬂ Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual .

Tneﬂcurrent .transformer'mnst'be_'connected in‘:tne:nblue phase.
or L3. It is to be . noted that .the AVR senses Red- L1.and -

Ry

200000 ?‘éé'éoo.
N'U L2 L3 F+ F- D1 D2 P1 P2 O1 02
Rl 1 ohm 2w

R2 adJustable 30 ohm zw

NOTE: =~ 1. R2 must be adgusted on ‘both plants to give same

-Yellow L2 phase voltage and to achieve quadrature droop, .
‘current must be sensed in the blue or L3, phase K :

' .voltage drop (approximately 5V/100%) for equal_

"X of load for correct KVAR load sharlng

2. If" rlslng voltage w1th 1oad 1s‘,detected the

current. transformer  primsry ' current = flow
direction must be reversed by . reversing the~

-transformer body. o
. i.e.  Remove the pr1mary turns and rotate
transformer'180 deg. and reconnect secondary

N

a

Q-Pulse Id TMSE5T .o .0 Active29/01/2014. -
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. Voltage range "120; 208, 240, 415 volts
Selectable taps + 10% adjustment on each range
- ‘Maximum field current 10 amps :
- 'SCR rated at 50 amps 1600 volts
~‘Suitable for single and -three .phase alternators
Regulation +.1.5% (1% can be: atta1ned on some mach1nes)
Temperature: —10 deg. to 60 deg :
Underspeed adjustment 10Hz - 55Hz .
Time delay .15 - 20 seconds approximately f1xed .
Residual voltage required for reliable exc1tat10n 3 5 volts
. Minimum field. resistance 3-5 ‘ohms- . .
'.Fleld voltage 507 of 1nput sen51ng voltage ’

‘ The AVR has remote voltage fac111t1es where the voltage rangeA .
.A can be var1ed up to 10% o , o _ . ’

Remove ;brldge. from ' P P. .and fltb external' 5KA lluear ZH
. potentiometer. Turn .the pot.on the AVR fully clockw1se so .as
to have maximum voltage range. O :

Tt 1s necessary | to use- screenéd[dableﬂ for .remote control,
‘. connect as Figure 5. ‘ o B R

200000 é"é ? o
2 .13 F'*'. F- D1 D2 P1 P2 01 02

z0
:® 

.01 and 02 termlnals are used for remote 1ndlcat1on ,of,overload‘
‘operat1on - : . L

- The output is anopto coupled NPN transistor;"max1muu output 151

~ -~ 50ma suitable for LED driver, shut down s1gnal or relay ,
; L e @——L—____}—G s12 - 200
= |
20000020000 00 | ,
N ‘Li- L2 13 F+ F= D1 D2 P1 P2 O1 02
A&
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The AVR can be bench tested as follows'>

a. Test C1rcu1t

| 240V AC SOHZ .

N i A

FUSE -
10A

|
|
|
A S o }

- b1 p2 P1. P2

01 02

Transformer ’ -

Tap Select1ons -
(a) 240V - 240V tap

1. - A 240 Volt. 40 Watt globe, complete w1th holder ~and.
S . wire. o : :
g 2. 3 pin 240 Volts mains plug and lead
. 3.~ Ha1ns supply S
ode Erocedure
1. :Remove AVR from- generator ‘ - .
2.  Connect -‘as above and select transformer tap to 240 o
. Volt»position,’ (Note - the or1g1nal sen51ng voltage
. tap position) .
3. Mark pos1t10n~ of voltage- adjusting potentlometer
- with' biro or pencil. (Th1s enables the potentiometer
- to be returned to its orlglnal pos1t10n ) : o
. 4. + Turn voltage - adJustlng " potentiometer - fully.'i
. clockwise. ) S o 3 o
." . Turn on the 240 Volt supply LT
240  Volt ~globe should - be . illuminated and the"
' overload LED should be on for'15—20 seconds, then go
. off. o X
. Turn 240 volt supply off (Resets the overload) ;V'h.
Turn - the voltage potentiometer fully ant1 clockwise
- Turn 240 volt supply on o
0. 240 - volts globe should Just flash»and. then remain"
. off immediately. L : o

OO~
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11. Turn the voltage adJusting potentlometer back to the .
- .original ‘position or Jjust passed. If the AVR was
" set to 240 volts as.the mains then the light should
_ again come on for 15-20 seconds and go off. . )
. 12.  If the AVR operates as the test procedure then the
~ fault may be in the alternator. '

- . 13. Reconnect to alternator making sure ‘the T/F sensing
- S o to it’s correct position ‘and try -
. - ‘again. : S : '
4
N .
. .. L : ¢ .
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