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 ROGHAN ROAD GAS 
EXTRACTION PLANT START UP'AND SHUT DOWN PROCEDURE 

(REFER TO. ENGINE START PROCEDURE FOR ENGINE 
OPERATION) 

.0bserve.external alarm panel. 
Take 

appropriate action per indicated alarm.- Drain bag: filters. 
. V1 & V2 ' 

Close 

engine-coalescing.filte: :113 
. Open main 

inlet;valve.from gas field. V4. .0pen bOth bag filter inlet valveS.' 
Operi.botb bag filter outlet valves.. V7. & V8 Open bothbag filter, bleed valves. 

.-.V22.84 V23 Close Nitrogen purge /bleed valves. V9.& -V10, Open oxygen Aetect manifold valves inlet*and outlet. 

P-TRANTER 
18/6/92 

Open.pressUregange and manifold 
pressure supply valve. V13, 

Open manifold high preSsure supply valve. V14 Close blower. bypess valve. .V16:. 
-0Pen blower inlet valve. :V24. 
Drain blbwer from drain Valve, V16 
Check blower isolator is on in acoustic 

enclosure. -Open blower 
outlet.valve.. 'V17* 

;.Open low preSsUre and high pressure valves of 
differential .pressure 

..transmitter.:- V1.8 & V19: 
. 

Close-equalizingvalve of 
differential pressure 

transmitter:- -V20 
-Open flare 

delivenOtalve. Partially throttle to provide. 
requireAteck 

ressure.. 

Close'main'isolator on blower 
switchboard. 
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 t 

23. Wait for gas analyser to become operational - approx .2 mins i.e.. fault 
light is extinguished. 

. If required, accept oxygen alarm (alarm 1) via the accept key. 
Do not attempt to reset alarm as yet. If methane alarms 2, 3 or 4 are 
active, attempt 1 reset if alarms return isolate all Valves, vacate 
building and- fol low safety procedures. 

24. Switch variable speed drive to remote. 
25. Check set point of P.I.D. loop controller is at the required e/hour. 26. Log start up and hours run in .to the log book. 
27 Warn personnel of intention to start plant. 

Press start button (plant .begins start sequence). 
29 Select oxygen sensor on gas analyser via the select key (alarm 1). 

Observe oxygen content of gas, when the oxygen level approaches zero, 
resent panel via the reset key. 

. 

Complete check list and lag. 

'Press stop button. 

Wait for plant to wind down approx. 5 mins.. 

valVe from gas field. 
. 

Close flare: delivery valve. V21 

Open blower main .switch and TAG, off with caution 
Term. 

. 

Reverse Start Up procedure.. 
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dLOWER 
OPERATIONAL 

PARAMETERS AND 
SUPPLIERS 

EQUIPMENT: Fuji DTfl 
Loop 

Controller 
PYZ type 

Address 
Parameter. 

P 
I 

HYS 
Pdf 
PSU 
PSL 
SP 

115 
- 32 

6 
- .3 

30 
500- 

0. 

Variable 

SUPPLIER Emsby 
38 

Achievement Cres. ACACIA RIDGE 4077 274 2566 

EQUIPMENT: Fuji 
Variable Speed Drive 

FVR-P5, 22Kw 

Parameter 

5 
6 
7 

.8 
9 

10 

12. 

13 

Address 

:Emsby 
.38 

Achievement Cres ACACIA 
RIDGE-4077 -:274 2566 - 

Parameter 00 
14 

00 

10 
.15 

00 

20 
16 

00 

30 - 

17 

00 

05 
18 

00 

25 
19 

00 

25 
20 

00 

21 
21 

00 

02 
22 

00 
01.. 

23 
. 00 

00 
24 

01 

05 
25 

01 

00 
26 

50 

00 
27 

00 28. 
04 

Rosemount 
Differential 

Transmitter D.P. 3051CD1A22A1AB1 
Oriface Plate 4" 1501b 500e/hour 

2kPA = 
10001e/hour. 

Extended range for future) ENT: 
Delivery Line mercury 

pressure switch Delivery Flare line 
pressure 15Kpa 

SUPPLIER 
Rosemount 

.Instruments 41139 Sandgate Rd' 
. ALBION '. 4010 
.262' 8577 
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ROGHAN ROAD BLOWER 
OPERATIONAL 

PARAMETERS. AND SUPPLIER 
.EQUIPMENT:. MICRO 2000 Gas 

Ddtectoi-' 
SUPPLIER Control 

'Equipment 105 
Commercial Rd 

FORTITUDE VALLEY 4006 
LOCATION 

CHANNEL. GAS TYPE 
RANGE 

...ALARM SETTINGS 

WARN 
ALARM 1 : 

' ALARM 
ALARM 2 

HIGH 
ALARM-3 

- INLET 

MANIFOLD 
1 

OXYGEN ' 

0-20.9%0XY 10% 
.-12% 

15%' ABOVE 
_BLOWER 
ENCLOSURE 

2 
- METHANE 
COMBUSTIBLE 

0-100%LEL 20% 
35 %: 

'50% 

INSIDE.. 
.BLOWER . 

ENCLOSURE 

. METHANE 
'COMBUSTIBLE. 

A)-100%LEL' - -'.20% 
- 

.35% 
50% 

. 

- ABOVE 
. 

ENGINE 
4 

METHANE 

COMBUSTIBLE' 
0-100%LEL 20% 35 %: .50% LEL - LOWER 

EXPLOSIVE LEVEL 
Sail Switches S637A & S688A 

Honeywell 

EQUIPMENT 

SUPPLIER Auslec 

Commercial Road 
FORTITUDE VALLEY 4006 854 1661 

' 

Vibration-Monitor 
SUPPLIER: Howden Sirroco 

Dual Channel 
Vibration VM2C 

97-103 Pacific Hwy 

Alarm level 
5.5mm/sec 

NORTH SYDNEY 2060 

Danger level 
9.5mm/sec 

(02).929 4566 

celuometer: 
VIBRA-metrics 
Hamden CT, USA 
SIN 2055 

IPMENT 
Electrically operated actuator SUPPLIER 

y SKP10 VRH 10.915 ame 
detector & rod 

iter, 
transformer LFE10 amp meter 

F.M. 
Franklins P/L 65 Ipswich Rd 

WOOLOONGABBA' 4102 391 4865 
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a- 

MAINS SUPPLY 
FROM MAIN SWITCHBOARD. 

Li 

L2 

L3 

CCF 

MANUAL 
START 

EARTH 

Ci 

EU 

(HI) 

START 

(LO) 

1.5 KW 
3.8 AMP 
2915 RPM 

NEUTRAL 

Ci CONTACTOR 

TI 

STOP 12 

Li L2 L3NERWEIT1 72 

30 SUPPLY 

MOTOR SUPPLY 

START.STOP ELECTRODE CABLE. 

HOUR RUN METER 

START 

STOP 

EU ELECTRODE RELAY 

41/91 ORIGINAL PWT 

MANAGER - 

DATE: 

DIRECTOR OF PLANNING 
& DESIGN 

DATE: 

DESIGN 
PROJECT; 

REFUGE TIP 
REHABILITATION. 

) 1 

71:1.- fp 

:o1 1..". 

DRAWN PWT 13.11.91 

CHICD 
TITLE: 

ROGHAN RD 
LEACHATE RECIRCULATION 

SCHEMATIC DIAGRAM 

lititoonsair 

StjtrS 
DRAWING N. -4,- 

486-7-45 
III 

DIRECTOR OF 

CONSTRUCTION 

DATE: 

DIRECTOR OF 

M & E SERVICES 

DATE: 

DIRECTOR OF SEW. 

OPERATIONS / W.S. 

DISTRIBUTION _ 

DATE: 

ENGINEER 

IN CHARGE -.- 

SUPERVISING 

ENGINEER 
CLOD FILE No. 7450002A 

No. DATE AMENDMENT LNITIALE 
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KP 350 & KP 550 

moproaretelsvoi....N.W. 

W,3) Installation and Operating Instructions 

CD Montage- and Betriebsanleltung 

CD Notice d'installation et d'entretien 
Istruzioni di montaggio e dl funzlonamento 

c) Instrucclones de instalacion y funcionamiento 

CD Instrucoes de instalacao e funcionamento 

CD Montage- en bedrlifsinstrukties 
c) Monterings- och driftsinstruktion 
ED Asennus- ja kayttbohjeet 

Monterings- og driftslnstruktion 

GRUNDFOS® 
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0 start 
1 stop 
2 press h 
3 gas/alm 
4 SAIL 4 

5 o/1 vfd 
6-11m/out 
7 VIB 

+ 10 smoke 
+ 11 'SAIL11 
+ 12 SAIL12 

13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
arrows, 

+200 
+201 
+202 
+203 
+204 
+205 
+206 
+207 
+210 
+211 
+212 
+213 
214 
215 
216 

+217 ENG/STR ENGINE START SIGNAL 
220 
221 
222 
223 
224 
225 

arrows, Pg Up/Dn, Ins/Del key 

Input (0-157) 

start button 26 
stop button 27 
high pressure switch 30 
micro 2000 gas alarm 31 
vent fan sail switch PRES 32 
blower vfd o/1 33 
flame out detected 34 
sirocco vibration detect. 35 
smoke detector 36 
ACOUSTIC SAIL SWITCH 37 
ACOUSTIC SAIL SWITCH 40 

41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 

Pg Up/Dn, Ins/Del 

BLOWER 
SAILALM 
FANS/AC 
VFD -O /L 
flm/on 

flm/alm 
SMOKE 

prs/alm 
GAS/ALM 
VIB/ALM 

Siren 
Strobe 

key to edit PRT SC print-dump F10 to quit 

Output (200-357) 

BLOWER & FLAME DETECTOR. 
FAN SAIL SWITCH 
FANS IN ACOUSTIC ENCLOSE 
OVERLOAD VAR FREQ. DRIVE 
flame ignition start 
flame alarm detected 
SMOKE ALARM 
high pressure ind alarm 
HIGH GAS ALARM OXY & CH4 
VIBRATION ALARM BLOWER 
Start warning siren 
Common external ind. 

+400 
+401 
+402 
+403 
404 
405 
406 
407 
410 
411 
412 

Ir/strt 
Ir/del 

IR SAIL 
SIRENIR 

internal 
Internal 
INTERNAL 
INTERNAL 

relay 
relay 
RELAY 
RELAY 

to 

226 
227 
230 
231 
232 
233 
234 
235 
236 
237 
240 
241 
242 
243 
244 
245 
246 
247 
250 
251 
252 
253 

edit PRT SC print-dump F10 to quit 

Internal relay group 1 (400-557) 

start 
startdelay 
SAIL SW'S 
ENG SIREN 

426 
427 
430 
431 
432 
433 
434 
435 
436 
437 
440 
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ROGHAN RD REFUSE TIP GAS EXTRACTION CHECK LIST/LOG 
P. TRANTEn 17-6--92 

DATE- 

OXYGEN LEVEL ALARM 1 °A$F.S 

METHANE LEVEL ALARM 2 %F_S. - 

METHANE LEVEL ALARM 3 %F.S. 

METHANE LEVEL ALARM 4 %F.S. 

FLOW RATE OF OXY MANIFOLD 

FLARE DELIVERY PRESS. KPA 

PLANT SUCTION PRESSURE -KPA 
D.P. ACROSS BAG FILTER 1 KPA 

D.P. ACROSS BAG FILTER 2 KPA 

PROCESS VARIABLE CUBIC M/HOUR 

SET POINT CUBIC WHOUR 

FREQ. OUTPUT OF V.F.D. HZ 

CURRENT OUTPUT OF V.F.D. AMPS 

VIBRATION BACK BEARING mm/SEC. 

VIBRATION FRONT BEARING mm/SEC. 

TOTAL SITE CURRENT AMPS 

CHECK LIST 

FORCED AIR FAN 

ACOUSTIC ENCLOSURE FANS 

Fl.ARE FOR FLAME 

FILTER BAG FOR WATER .1 

FILTER BAG FOR WATER 2 

BLOWER FOR WATER 

BLOWER & MOTOR FOR NOISE 

BLOWER BELTS 

FLARE AUTO WATER DRAIN 

COMMENT' 

SIGNED 
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UPSONIC 

UNINTERRUPTIBLE 'POWER SYSTEM 

. INSTRUCT rON MANUAL 

- NOTE 

The UPS has :been shipped with. the battery- bank disconnected. 
to prevent,' acCidental turn-on and` potentially hazardous 
discharge. : Please make the - final- battery connection on 
the back. panel of the. unit as stated in : this manual . 
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Operating.Location 

YourUPS should always rest-on its rubber feet. jnstall the 

UPS in a well ventilated area:. Make sure that the-Ventila- 

tion holes on both sides of the unit and the exhaust fan 

outlet (if any) As not obstructed by the. wall or other 

object. 

CaUtion. 

Keep. your UPS away from direct heat (maximum 35°C), wafer 

or inflammable liquids or gases. 

Safety Precaution 

WARNING 

Potentially' .lethal voltages may.exist at the output recep- 

tacles even' when.,the:ACinput power cord As.disconnected.. Do 

not-remOvethe cover. -The unit should be serviced by qualiT. 

fled service perSonnel only. - 

A\ CAUTION' 

USe only. theprOperly rated wire, plug and-wall outlet,re- 

ceptacle for UPS powenconnettiOn.. The wiring.of .the wall 

Outlet MUst:comply:with the relevant standards. 

General Remarks 

Your UPS i.s designed primarily for computer applications 

(CPU, terminals,printers. and any other kind of peripher.- 

_als), telecommunication equipment or other similar :kind 

of sensitive' equipment.- Do not use it for pure inductive 

load or capacitive load: 

ACAUTION.: Never plug the'input Power. cOrd Anto the output' 

receptacles of the same UPS as this may seri- 

ously'damage the unit... 
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Initial check. before starting-up' 

.Check the following _items when-the UPS is unpacked from the 
box: 

1. Shipping dam4ge- : damage is visually. observed,' please 
contact the dealer from.whom you.purchased the unit; 

2: ON-OFF:SOtch : The switch should be at the "OFF" ("0") 
position. 

- 

.Activation.of Battery Link 

Your UPS is-shipped with the battery.power.disconnected from 
Adie inverter inside of the unit to prevent accidental. dis-: 
Warge of the battdry or turn-on of the unit. 

-.10.111111111111111- 

FIGURE 

friease- refer to figure l and. the battery link at 
the rear of the. unit. 

Make sure the unit is 
mains, 

Fit the DC Fuse into the DC Fuse holder as shown. 
6 

switched OFF and unpluggedfroM AC 
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Power. On/Power. Off switch. 

2. Line In/Back Up Indicator - the: green light .ison 
normal operation of the UPS when'ACmains power from thei&,.: 
utility is at.normal level.: It flashes. during .backup. 
Mode when the. UPS 'provides back -up power from its 
batteries. - 

3. Output receptacles 

4. DC Battery Fuse 

5. Input Fuse. 

5..Power-Cord 

Option:. Remote Connector (only for P.C.MIGHT:35)--provides 
indicatiOn of back -up operation'and. low battery. 

. . 

3 
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Starting -up 
Check that the indications on the identification prints of 
the UPS at its rear correspond to your AC power mains 
specifications., 

Check that the, mains - supply ls :grounded (earthed) and 
complies.with relevant standards. . 

:Check that the power- ON/OFF switch is at the "off ". position. 

Plug the pawer.cord into an AC. mains wall outlet, and then. 
turn on the power' Switch. 

r) AlWarning : AC vOltage is'now present.as the receptacles. 

AmOnce turned On,' the green "Line In/Back%Op" light. may:flash 
IIPIbriefly, then'the green "Line In/Back Up " ligh will illumi-.. 

nate and'remain so during normal.AC.power:state. (Line In). 

Note :.After the,.connectionleave the OPS.sWitChed. on for 

atleast.I2 hours to ensure Oat.thetatteries arein- 
a properly'charged'state. 

Battery .backup mode oia0. on battery) 
. . 

. 

When AC power. fails 'or falls tob'low, .the.OPS will trantfer 
to back-up mode.The'"Line In/Back Up" light will flash with 
'the beeper sounding. in the mean time..: 

The flashing and .beeping rate is around once every three 
seconds in atypical load state. 

Note. SAVE files at.once as a safe-:precaution. 

Back-up .Functi on -Mack 

Plug_. an uncritical load of around 50'Watts (such. as 
411,terminal).into one of the UPS outputxeceptaclos., 

. Disconnect the, UPS power cord.from the AC Wall outlet. 

The load should be unaffected by this power interruption. 

'After thi'S check is done, your'UPS :now ready for use with 
your equipment. 
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.Low. Battery' Shut-down 

The UPS automatically stops when battery autonomy is ex- 

hausted. When AC' mains .power returns,, it will automatically 

restart and the.green come back on. 

2L.C4ution 

'Do Not:leave the 1UPS.- unattended for more. than. one day, 

after' it shuts down due to exhausted battery. :Make :sure 

the UPS receives_AC power recharge promptly. 

ExterideO Storage of Un-use. UPS: 

Carry out the."Activation bfBattery Link" procedure 

verse order. Disconnect. the. battery fromHthe UPS inverter 

for rolOnged:storage., 

Note : Batteries have -to be re-charged for24 hoUrs.everY 

:2 months even in stbrage.. 

Repitcement of Batteries. 

The battery manufacturer recommends replacement of batteries 

3 years'after first installment -of the' Unit-to, maintain 

full rate performance. The suggested maximum period that. 

the user must replace batteries:is 5 years. 
. 

Note : Battery .replacement should.be tarried'out by qual- 

ffied persOnnej only. 
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.0004P-cl4,4 

Troubleshooting 

Problem 

UPS does nOt:providelpower in -Check. AC wall outlets for proper 

A normal AC Mode.Linein mode) power supply. 

IP 
S does not provide power in -Battery charge may he low due to 

the. consistently inadequate 

Mains power. 

. -Check the power cord for proper 

connection. 

..-Check the AC fuse/breaker. Re- 

place blown fuse orTeSet-break- 

-er if needed: 

ack-u0 mode": 

'Consult your loCel electricity 

'supply company. 

=The batteries may be.exhauSted. 

Charge theme up for another .24 

Hours and try again..If the:pro- 

blem persistS,. taker to an au: 

thorized service personnel to 

have them.replaced, 

UPS transfers, to back-up when -Make sure.that the . mains power 

the mains power seems adequate voltage is at proper level. 
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UPS SPECIFICATIONS 

SPECIFICATION . PC MIGHT-25 PC MIGHT-35' 

PERFORMANCE 

Output 

VA' 

Watts 

Voltage 

Frequency. 

Waveform- 

Input 

Voltage 

Frequency 

Ampere 

Back-up Operation 

Back -up' PoWer Time 

Full load . 

Half load 

Transfen Time (in phase typical) 

Transfer Points I(±2VAC) 

AG line to, back -up -. 

Back-up to AC line 

Recharge Time .' 

No. of Batteries 

Battery Type - - 

250VA 

150W 

240V 
50Hz 

SQUARE. 

' 

240V : . 

50Hz ' ' 

3A 

3-4 min 

8 -10 min 

4 cosec- 

204V 

216V 

10-1.hrs. 
1 

12V, 4AH 

350VA . 

210W: 

240V 
60Hz- 

SQUARE ' 

240V 

50Hz. 

3k. 

3 -4 min 

8 -10 min 

4 cosec' 

. 

204V . 

216V. . 

10-12 Hrs.'. 

1 

12V, 7AH 

SURGE, NOISE & 

OVERLOAD PROTECTION ' 

Power DissipationA20micrpsec) 

Energy. Dissipation ' 

RFI Attenuation lFrequenc'y 

Attenuation . 

Clamping Voltage level (peak) 

Output-SHORT CKT 

Overload input- ' 

. 

7i500,000W 

150 Joules 

100KHz-100MHz 

20dB 

370V 

Current 

Limiting 
3A Fuse 

. 

7,500,000W 

150- JOules 

100KHz-100MHz 

20dB:' 

370V. 

:curreht 

limiting - 

3A Fuse.' 

SYSTEM 
.Noi86 Level-(1.Meten) 

NOrmal Operation (w/background) 

.Back -up OpenatiOn 

.Heat DiSsiPation. 

Size (cm) W.X.H>0 ' 

Weight (kg) . 

. 

55dB . 

60dB 

nominal ' 

8.>05)<24 
5. ' 

. 

55dB 

60dB. 

nominal. 

-8.5><J5><30.8 

.6..2 
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Functional Block diagram 

mains on line . 
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OPTION: (ONLY FOR PC MIGHT-35) 

Remote Connector 

Located'on the, rear panel of the UPS is a connector.which- 
provides status information' through-dry-relay contacts ,on 
UPS operption. These contacts enable the UPS to notify -an 
unattended computer being- supported by the UPS of a power . 

:outage. and a :low battery condition. The computer can then 
initiate a software routine to save its-.data,-clo§e: its 
files and, in-the .case of:an extended outage, prepare for. 
shutdown.. 

. 

Following is the connector pin configuration during normal 
UPS operation when AC input power is present.. 

LOW BATTERY LOSS OFF AC POWER, 

NC 

TRUTH TABLE 0 

-----7- .PIN 
'STATE'-77----_ 

'PIN 2,-1 PIN 4,8 PIN 2, FIN ,619 

NORMAL OPEN . OPEN. -CLOSE CLOSE 
BACK -UP CLOSE. OPEN OPEN CLOSE 

BATTERY. LOW :XXXXX- '. CLOSE : 'XXXXX OPEN 
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Appendix B. 

MICRO 2000 PARTS LIST 
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MICRO 2000 SYSTEM 

PARTS LIST 

PART NUMBER 

MICRO.2000 CABINET 

23 -210OL 

DESCRIPTION 

MICRO 2000 CABINET 
complete with Front Panel Artwork 

Key Lock / Keys 
20mm Conduit Entry Adaptors 
Mother Board Supports 

23-2000L MICRO 2000 CABINET 

28-2000L MICRO 2000 FRONT PANEL ARTWORK 

28-2010L CHANNEL LABEL - GAS TYPE 

43-0001L KEY LOCK + KEYS 

43-0000L KEY ONLY [ PAIR ] 

47-9020L 20mm DIA. CONDUIT. ENTRY ADAPTOR 

MICRO 2000 MOTHER BOARD 

75-2000LB MICRO 2000 MOTHER BOARD 
[ Specify. A. C_. input voltage ] 

44-1211L RELAY SPDT 12V [611D012] 

55-8600L RAM 256K BYTE [ D446C-3 ] 

55-8000L MICRO 2000 CPU : Z80 

55-9000LP MICRO 2000 ROM 
[ Specify system requirements, 
[ previous ROM version, and 
[ serial number(s). 

4375212L- . FUSE 1 : 2 AMP- M205 . 

-43-5213L . FUSE-2. '3 AMP M205 

45,-8-200L- *.LOGIC. PLUG / MINI LINK 
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MICRO 2000 SYSTEM 

PARTS LIST 

CONTINUED 
,:i!4V+-. .1 -:.- 

PART NUMBER 

MICRO 2000'DISPLAY BOARD 

:75-2010LB 

50-2000L 

45-8500L 

45-1005 

43-0101L 

51-0630L 
51-0640L 
51-0650L 

DESCRIPTION 

MICRO 2000 DISPLAY BOARD 
complete with Meter ; 

Loom. Connector ; 

'Buzzer 

MICRO 2000 METER : 1mA FSD 
[ Specify Scale i.e.' 0 - 100% ] 

CONNECTOR LOOM 36" 26 WAY 
complete with plugs. 

BUZZER 6 Volt. 

PUSH BUTTON SWITCHES. TM101 

LED RED' . 

LED YELLOW 
-LED. GREEN 

.MICRO 2000 INPUT CARD 

72-2400L MICRO 2000-INPUT CARD - PROGRAMMED 
complete with Logic Plugs 
[ Specify input type /.sensor ] 

45-8200L LOGIC PLUG / MINI LINK 
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MICRO 2000 FAULT. DISPLAYS. 

LEGEND FOR. LED STATUS 

a 
LED OFF LED ON 

[E[1. 111 E=J 

CI Nil CI 
ED CIE 1= CI 
[ill DIE OF = 

DATA FAULT 

BIC GNU 111:1 

110, PIE 

CI UK XI CI 
RAN FAILURE 

!Ai 

CIE [111] BIE 

ED 

..SVITCH FAILURE 

IRE1 [7.] 

EIC Cal 

GW .1.=]. 

1ATCH:D00 'FAILURE . 

El Olt = 

= 
A TO D FAILURE 

VA 

r's 

n 

RON. FAILURE 

VA I 

SENSOR FAILURE 

NENORY BACKUP. 
FAILURE 

AULT LED . . 

ILLUMINATXD ALL CONDITIONS 

Drawing. Number : SA-87-0079 

Figure 10 
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Appendix E 

HAZARDOUS AREA CERTIFICATES 
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STANDARDS ASSOCIATION OF AUSTRALIA 
Incorporated by ACyer/ Charter 

STANDARDS HOUSE, 80 ARTHUR STREET, NORTH SYDNEY, N.S.W. 

CERTIFICATE FOR EXPLOSION PROTECTED ELECTRICAL EQUIPMENT 

This certifies that the equipment described hereunder has been examined and tested in accordance with-the requirements Of 

the Australian standard(s) specified herein, and such equipment has .been found to.comply with these requirements. 

This certificate may be withdrawn at anytime if in the opinion of SAA Committee EL/ 29: Certification of ElectriCal Equipment 
for Hazardous LoOations, the relevant standard has been .altered or revised to a degree that the. equipment is no longer 
considered suitable-for installation in the hazardous location.stated, or if the certificate holder has breached any of the terrns or 
condftions under which this certificate was issued. 

Description of Equipment 

"GaStech" Gas .Detector Eead 

Cat: No. 61-0101 

Drawing.No(s). 

1008-A21( 1.8.73) ; 10 7-Al 
and 1007-A2 (21.6.71) 

Certification Conditions . 

Rev'. A (6-7 ). 

The circuit conductors of the detector head 

must be terminated id a -certified Group 'IC 

flameproof enclosure. The detector head and 

associated. equipment 'Must be installed 
strictly in. compliance with. AS 3000 

Remarks 

Hazardous Location 

Class I Zone 1 

Type of Protection. 

Ex s d IIC T5 

Certificate Holder 

Gas Tech Australia pty Ltd 
P 0 Sox 374 
DEE WHY N S. W 2099 

Manufacturer 
Gas Tech Inc. 

.331 Fairchild Drive 
Mountain View 
CALIFORNIA 91+043- II S A 

Test Report No(t) 

Londonderry Centre TR No. 

LMT 53 

Australian Standard(s) 

AS 2275 Par t 1-1979 

SAA,File Reference 

EL/29: 80107/M95 

Effective Date 

1981-09-15 

Date of Issue 
1981-09-29 

This document shall not be reproduced. exceptin full. 

This certificate is not transferable and remains me property of the 
Standards Association of Australia and. must- be returned to the 
AsSociation in the event of it being revoked. 

e..z-ft-Ze 
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. STANDARDS ASSOCIATION C)F.AVSTRALIA 
Incorporated by Royal Charter 

STANDARDS HOUSE. 80 ARTHUR STREET; NORTH SYDNEY, N.S.W. 

SUPPLEMENTARY CERTIFICATE FOR EXPLOSION PROTECTED 
ELECTRICAL EQUIPMENT 

No.. c 228- 

This certifies that the equipment described hereunder has been examined and tested in accordance with the requirements of. 

.. the Australian- standarcXs) specified herein, and such equipment has been found.to-comply with these requirements. 
. . . . 

This certificate may be withdrawn at any time if in the opinion of SAA Committee EL/29, Certification of Electrical Equipment . 

. for Hazardous Locations. the:relevant standard has been altered or revised to a degree that the equipmeni it no longer , 

considered suitable for installation in the hazardous location stated, or if the certificate holder has breached any of the ter ms or 

conditions under which this certifidate wasissued. 

Description of ModifiCation . 

."Gastech" Gas Detector Head 

Th is sutipleintary certificate ..ie issued to 
ac1crdled,,-e the addition cf an assembly 
screw in the detector head Shown on drawing 
number 1007-A35 

. 

Drawing NO(s) 

1007 -A35 

Hazardous Location 

Class I Zone 1 

Type of Protection. 

Ex s d 11CT5. 

Certificate Holder 

Gas ..Tech Australia Pty Ltd'. 
TO- Box 374 
D=. WHY NSW. . 2099 

Manufacturer 

Gas Tech Inc- 
.331 'Fairchild Drive. 
Mountain View 94043 
CALIORNIA SA 

Test Report No(s) 

SCC Letter of 1981.12.08 

Australian Standard(s) 

N/A 

SAA File Reference 

EZ/29:81231/M101 

Effective Date 

1981.12.16 

Date of Issue 

1982.02.09 

This document shall not be reproduced except in full. 

This certificate is not transferable and remains the property of the 

StandardsAisociation.of Australia and must be returned to the 

Association in the event of it being revoked.. 

L97t--A-41 
-1c 
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. STANDARDS .ASSOCIATION OF AUSTRALIA 
Incorporated by Royal Charter 

STANDARDS HOUSE, 80 ARTHUR STREET, NORTH SYDNEY, N.S.W. 

SUPPLEMENTARY. CERTIFICATE FOR EXPLOSION PROTECTED 
ELECTRICAL EQUIPMENT 

No. .Ex 228 -2 

. This certifies that the equipment delcribed-hereunder has been examined and tested in accordance with the requirements of 

the Australian standard(s) specified herein, and such equipment has been found to comply with these requirements. 

This cenificatemay be withdrawn at any time if in the opinion of SAA Committee EL/29Certification af,Electrical Equipment 
for Hazardous Locations, the relevant standard has been aftered.or revised to e degree that the equipment is no longer 
considered suitable for installation in the hazardous location stated, or if the certificate holder ha's breached any of.the terms or 

conditions under which this certificate was issued. 

description of Modification 

"Gastech" Gas Detector Head.. 

This supplementary certificate relates to the 

'following items: 

(a) Change of enclosure Material.from 

Aluminium Alloy 356 to. 316 Stainless 
.Steel. 

(b) Certification. -marking to-be cast on the 

encloSure in lieu of a- separate 

.naneblate.. 

(c) Change of Manufacturer. 

Hazardous Location 

Class I Zohe 1 

Type of Protection 

Ex a d T5. 

Certificate Holder 

Gas Tech Australia Pty Ltd 
.158 .South* Creek Road 
DM WEI N S W 2699. 

Manufacturer 

Gas Tech Australia Pty Ltd 
158 South Creek goad 
D=. W-H.Y N S W 2099 

Test Report No(s), 

SCC. Letter of 1983.10.06 

Australian Standard(s) 

N /A. 

SAA File Reference 

P/3: '83211/M113 

Effective Date 

1983.10.07 

Date.of.ISSue 

1983.10.18 . 

This document Shall not be reprOduced.except in full. 

. This -certificate is not transferable and remains the. property of the 
.Standards Association of Australia and must be returned to the 
Association in the event, oVit being revoked. 

/ 
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'STANDARDS ASSOCIATION OF AUSTRALIA 
Incorporated by Royal Charter 

STANDARDS HOUSE, 80 ARTHUR STREET; NORTH SYDNEY, N S:W. 

SUPPLEMENTARY CERTIFICATE FOR EXPLOSION PROTECTED' 
ELECTRICAL EQUIPMENT 

No. Ex 228 -3 

This certifies that the equipment destribed hereunder haiOeen examined and tested in accordance with the requirements Of 
the Australian standard(s) specified herein, and such equipment has been found to comply with these requirements. 

This certificate may be withdrawn at any time.if in the opinion of SAA Committee P/3, Certification of Eiectrical Equipment 
. for RazardoLis Locations, the relevant standard has been altered or revised to a degree that the equipment is no longer 

consideredsuitable for installation in the hazardous location stated, or if the certificate holdeihas breached any of the terms 
or conditions under which this. certificate was issued. 

Description of Modification 

'Gastech' Gas Detector Head. 

this supplementary certificate 'relates to the 
change of Cat No from 61-0101 to 61-0103 

Hazardous Location 

Class I Zone 1 

Type of Protection 

Ex s d I'IC T5 

Certificate Holder 

Gas Tech Australia Pty Ltd 
158 South Creek Rcad 
DEE WHY NSW 2099 

Manufacturer, 

Gas Tech Australia Pty Ltd 
158 South Creek Road 
DEE. WHY NSW 2099 

Test Report No(s) 

N/A 

Australian Standaid(S) 

N/A 

SAA File Reference 

P/3:81231/M127 (Item '5.8) 

Effective Date 

1983-10-07 

Date of Issue 
1985-12-18 

This document shall not be reproduced except in full. . 

This certificate is not transferable and remains the. property of the 
Standards Association of Australia and must be-returned to the 
Association in the event of it being revoked. 

Director- Administration & Appto als 
tan!!;irdc. of Austra is 
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Gas Tech Australia Pty.. Ltd. 
Standard Warranty 

Gas Detection Equipment 

Consumers have the benefit of conditions and warranties implied by the Trade Practices Act 1974 (-TPA"). and similar 

' provisions of State or Territory enactments-and nothing in these conditioris is intended to exclude restrict or modify any statutory- 

obligation of Gas Tech Australia Pty. Ltd. (-Company) if that cannot lawfully be effected. 

2. This warranty relates only to Equipment manufactured and services supplied by the Company, its related corporations and' 

subsidiaries. Equipment or any part thereof which is returned to the Company, transportation prepaid, within 15 months from 

the date of despatch from the Company's premises or 12 months from the date of shipment to the ultimate user (whichever 

'occurs first) and.is found by the Company, after examination, to be.defective in workmanship or materials, will be either repaired 

or replaced as determined by the Company, free of charge. 

This warranty does not apply to: 

a) replacement or repairs Which are required as a results of improper installation, misuse,. maladjustment, modification or 

lack of routine maintenance by otherS: 

b) items subject to deterioration 'or consumption in normal service, that is, those which must be cleaned, repaired or 

replaced routinely such as (but not limited to) lamp, bulbs and fuses, pump diaphragms and valves, absorbent 

cartridges, filter elements and batteries:' or 

goods, materials or parts supplied, or manufactured by unrelated third parties and provided to the Purchaser at the 

specific request of the Purchaser and such goods, materials or parts will be repaired or replaced only to the extent of 

the original suppliers warranty. 

Should the Company be liable for breach of a conditicin or warranty (other. than that pursuant to section 69 of the TPA) implied 

by Division 2 of Part V of the Act (otherthan that implied by section 69 of the WA) the liability of the Company for: such breach 

shall; subject to section 68A(2) of the PTA, be limited to one of the following as determined by. the Company: 

a) the replacement of the Equipment or the supply of equivalent Equipment 

b) the payment of the cost of replacing thrEquipment or of acquiring equivalent Equipment. 

Subject toClauses 2 and 4 and any legislation to the contrary: 

representations and agreements not .expreisly contained herein shall not be binding upon the Company -.as 

conditions, warranties or representations; all. such conditions, warranties and representations on the part of the 

Company, whether express or implied, statutory or otherwise, whether ,collateral or antecedent or otherwise are 

hereby expressly negatived and exOfuded; 

the-Company shall be under no liability to the Purchaser for anyloss (including but not limited to loss of profits and . 

consequential lads) or for damage to persons or property or for death or injury caused by any act or omission 

(including negligent acts or omissions) of the Company or the Company's agents, wherever occurring, arising from the 

subject matter of this agreement; . 
. 

the Purchaser shall indemnify the Company against any claims made against the Company by any third parry. in 

respect of any such loss, damage, death or injury as is set out in sub-paragraph (b) hereof; the Purchaser furth er 

agrees to indemnify the Company against all losses and expenses which the Company may suffer or incur due to the 

failure of the Purchaser fully.to observe its obligations under this contract and 

no warranty is given and no responsibility is accepted by the Company to ensure that Equipment supplied complies 

with any statutory requirements relating to the marketing of goods. Compliance with such legislation shall be the sole 

responsibility of the Purchaser. - 

the Company specifically denies any liability for the overall performance of any plant or the results of any process with 

Which the Equipment is integrated. 

Rev. 051291 
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Gas Tech Australia Pty. Ltd. 

Standard. Service Policy 

Gas Tech Australia Pty. Ltd., ("Company") maintains an Eqnipment service facility at the 
Company's factory. Some Company distributors also have repair facilities, howeVer, the Company 

.assurne.s no liability for service performed by other than Company personnel.. Should your 
instrument- require non-warranty repair, you May contact the distributor- from which it was 
purchased, or you may contact the Company directly. 

If the Company is to do the repair work for you, you- may send the Equipment;' pre-paid, to Gas Tech 
Australia Pty. Ltd., 8. PonderoSa Parade; Warriewood, N.S.W. 2102, Attention Service Department. 
Always include yOur address; purchase order number, shipping and invoicing information: and a 

description of the defect as you perceive it. If .you wish to set a limit to the authorized repair cost, 
state a "not to exceed" figure. If you must have a priCe quotation before you -can authorize the , iir 
cost, so. state, but understand that this involves extra cost and extra handling delay. The Corn- ry 

policy is to perform all needed repairs :to restore the Equipment to fUll operating condition; including 
replacement of sensors which are nearing the end of their effective life. 

To expedite the repairs operation, it is preferable to call in advanCe to 'the Company Customer 
Service (61-27979 6979), describe the nature of the problem and provide.a purchase order numbet. 

If this is the first time you are desling directly with the factory, you will be asked to provide credit 
references or prepay, or' authorize COD. shipment.. 
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(4)WDEN.$1ROCCO.. 
i 1-oviden SiroCco Pty. Limited 

97-103 Pacific Highway, NorthSydney;-2060: P.O. Box -84 

Telephone: (02) 929 4566..Te lex: 121478. Fax No.: (02) 954 4821 

A HowdenGroup*Company Incorporated in N.S.W. 

ffi ugetarfigE Coluircic 

ADVICE No. 

YOUR REF, 

OUR REF. 

DATE 

ADVICE NOTE 
RECEIVERS COPY 

o-vg 

szq-se/Er 
cs tcl& . 

WEIGHT 

/MODEL 11 

/II 9356378 

Teasured 'Sensitivity. 
r.:3quency Response 
aximum Accel. w/o damage 
ynar.: Range. 
mpt' (ire 

. 
Range 

ountmg, Stud 

'.we r I ,ernente 

unting Torque 

0. 

3% 

36 

100 Hz 
3 Hz to 5 KHz 
5000 'g 

±50g 
0 - 200°F 
1/4-28 
Pigtail 
2 - 4 ma, 15 - 30 VDC 
Isolated 
a inch lbs. 

Typical. Frequency Response 

5 KHi 

haVe checked the delivery of.goods against this advice note. 

For and on*bebalf of Received by 

Capacity Date Received 

DAMAGE OR SHORTAGES IN DELIVERY MUST BE-NOTIFIED WITHIN 14 DAYS 
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HOWDEN SIROCCO 

INSTRUCTION :MANUAL 

FOR THE ' 

OPERATION AND MAINTENANCE. 
OF THE 

HOWDEN SIROCCO VM2C 

DUAL CHANNEL VIBRATION 
MONITOR 

HOWDEN SIROCCO PTY LTD 
97-103 PACIFIC HIGHWAY 

NORTH SYDNEY 
N.S.W. 2060 

AUSTRALIA 
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Transducer Types: 

Number of Inputs: 

Frequency Range: 

SPECIFICATION OF:VM2C 

DUAL CHANNEL VIBRATION MONITOR 

Velocity transducers; Accelerometers' with 

built-in amplifier OPtionall: . 

accelerOMeterS requiring external charge 

amplifier. 

Two 

5-1500 Hz (-3db): The range carr.be changed to 

suit requirements. - (Please specify when 

ordering). 

Detectors: RMS and Peak'veioCity 

Output:: Latge.LED display per channel 

Rance: 1.5riim RMSon 25mm/s:peak-Yelocitv 

Current Loop: 4-20mA,. one per channel 

Alarm Indication: One.alarm point.and-danger point per channel- 

.indicated by al.ED at trOnt panel. 

Relays.: One alarm and one. dancer -relay per. channel 

. Contact Ratinu:i 24V74A 4.c.. 

120V-4.8A a,c.cos Phi. i.=. 1 

10y-.-1A a.c. cos phi'= 0.35 

2.40V-4A .a.c cosIphi =-7. I 

*240V-2A 4..c. cos phi 

Housing : -Polvcarbonate-Wall Mountable Enclosure 
. 

Dimensions:. 2.80 x.280x 130mm 

Feature: Adjustable-built-in signal source for testing 

and:adjusting of relavtrip points.. 
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HS-VM2C 

DUAL CHANNEL VIBRATION CONDITION MONITOR 

Description 

The HS_VM2C monitors in -27:channels the.rotational vibration of machines 

and bearings to provide early indication and warningsof changing plant 

conditiOns. : 

Each channel converts the vibration into an RMS'Level expresSed in mm/s. 

velocity in .eccordanCe withinternational standards and the indication of 

'!vibratiOm SeYeritv A peak yeloditv level can be indicated as well by 

an.internal modification. ' 

The frequency range encompasses all vibrational components, e.g. fans, 

motors and bearings. The maximum full scale indication of the vibration 

level is adjusted at 15mm/s. Both frequency range and full ,scale value can 

be modified when the equipment is ordered from the manufacturer. 

. Each channel can be . connected to 'a velocitY transducer or an 

accelerometer. The vibOtiOn signal'is amplified, :filtered 'in a band pass,: 

filter to reduce'unwanted vibrational components such as rattle and bounce . 

and: then connected- to either: an RMS. or a Peak VeloCitv -Converter to 

obtain a d.c. _voltage proportional to the RMS or Peak velocity value of 

the vibration signal. This d.c. voltage is passed- on to the-,digital 

indicator. at the.front:panel,-to:the alatm-anddanger.level deteCtOrs and 

to. the 4-29 mA current converter. 

The 4-20 mA converter'-giyesen output of 4 mA if there is.no vibration 

level and 20 mA if there is a maximum vibration level of the: full scale 

. 
value (15 mm/s) . 
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. Adiustments . 

Each level detector can be adjusted to. trip a relay. The alarm detector 

is 'set at the:. factory at :5.5 mm/s. The.dangerdetectOris set at 9.5 

..mm/s. When the detector ttipS4 a set of relay contacts.Smitches .over and 

'a LED. at the.front panel lights up. ExternalAeYices such as an alarm or 

a Motor cut-out relay tan be. connected to these contacts. 

Testing can be performed by using the switch inside..the HSVM2Cas: 

indicated. A level, adjustable by the turning knob next to the switch'is 

connected to the .input ' and the result can -be -.seen at the digitalineter,. 

indicating the level. When the level is adjusted to, 5.5mm/s; the alarm 

relay. trips after_a delay of 2 seconds.'. Similarly,,when the level is 

adjusted.to-9.5 mm/s, the danger relay trips.. 

A new alarm or danger level can be adjusted as follows. Turn the test 

.leyel. up to the desired level. Adjust "P11 AL" for the alarm level 

detector or "P12 DL" for the danger level. Adjust until the warning LED 

at the front panel illuminates followed by the.' click, of the relay. 

Confirm 'the.. adjustment: by slowly increasing the test level to the new 

,value again; 

The 4 mA output can 'be-adjusted as 

.Short circuit Terminals 2 and 3fcir the input. 

Measure the current with. a mA-meter.between terminals 6and 7 

. Adjust trimpotmetet P22- until the meter indicates a-tutrent.of 
:4.00 MA. 

The 20 mA-oUtpUt can be adjusted .as follows. 

Switch the test level on and.adjust the-level to 15mm/S, the full. 

scale value. 

Adjust trimp.otmeter P23 until. the mA meter indicates a current of 

20.00 mA. 
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Calibration 

The sensitivity of the two channels is calibrated and adjusted to the 

value 'matching the specified input transducer. If a new input transducer 

is to replace the old one, contact Howden Sirocco, 'Department of 

Electrical Services and Instrumentation for details. 

Terminals and Trimpotmeters 

The service manual. contains. 'an illustration of the p.c-.,board where all 

terminals.ind trimpots are located.. 

Item 

Transducers 
Shield, neutral 
core,, positive 
Sensitivity. adjustment' 

4-20mA. Output 
'Neutral 
Positiye 
4 mA 
20 mA 

TL Terminal P Trimpot 

6 

240V Mains 
Live 13 

Return .14 

Earth 15 

Alarm Level Detector, Relays not Energised 

Relay common_ . 18 co 

NorMally. Open. 19 NO 

Normally-closed 20 NC'' 

Level 'adjustment 

Danger Level -Detector Relays not Energised 

Relay common .21 CO 

Normally open 22 NO 

Normally closed 23 NC 

Level adjustment 

P2 Cal - 

P22 4 mA' 

P23 20 mA 

Pll AL 
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HOWDEN -SIROCCO 

V. M.0 VIBRATION- PC. BOARD 

FEBR.1991 

4-20rnA. OUT. 

P11 P12 

THESE CONTACTS CAN HANDLE AC. 

UP TO 5A. RESISTIVE, 
3A INDUCTIVE LOAD. 

- 
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TRANSDUCERS 

' Technical Manual 

C:) Copyright 1989, ScientiticAtianta, Inc. 

PROPRIETARY RIGHTS OF SCIENTIFIC-ATLANTA, INC. are 
volved in the subject matter Of this material and all manufactur- 
ing, reproduction, use and salet rights-pertaining to such subject 
matter are expressly reserved. It is submitted in confidence for a 

specified purpose, and the recipient, by accepting this material, 
agrees that this material will not be used, copied or reproduced in 

whole or in part, nor its contents revealed in any manner, or to any 
person, except for the purpose delivered. 

P/N 31046700 
02-89-07-0000 

Spectral Dynamics 
A Scientific-Atlanta Division 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 41 of 172



INSTALLATION 

2-1 :INTRODUCTION 

SECTION II 

The effectiveness- and accuracy of-a. transducer is critically 

dependent:upon proper installation. This section discusses 

'transducer installation.-techniques and specific difficulties 

that may.be.encountered during mounting/installation.. 
1. 

2-1.1 Frequency Considerations 

The expected frequency range of :the vibrations,:to be 

monitored is of prime. consideration'. when selecting 

'transducer.. Determine the highest frequency that will be 

.monitored -and-Select a transducer. that has, a .resonant 

' frequency at least three times-that-amount. This ensures that 

the .transducer linear. range will -inoldde the highest. 

frequency anticipated. 

2 -1.2 MoUnting Area Considerations 

Thefirs consideration with respect to the mountinT.area is 

the availability. of space. First determine if there is 

sufficient space available to create asmoOth.flat surface 
and. if there issufficient vertical. 'clearance. above. the 

desired -surface., ,Also consider if the transducer is to be 

mounted permanently....or:tempotarily. This will effect-the 
necessary .sUrface-preparatiohs and hardware.. It .could .also 

effeCtthe-frequency response of-the selected transducer: If 

insufficient--space is available to provide a:smooth.. flat 

surface it may be necessary to make a mOuntihg.adapter 
Refer to paragraph 2 -2 for information on mounting ' 

surface 
requirements, ..mounting surface preparation and - alternative_ 
mounting methods. 

2 -1.3' Environmental- Considerations: 

There are. several aspects of the. environment to be 

-considered. In addition to the-Environmental Specifications 
.listed-in'Section 17r, you should determine'the Moisture or 
huMidity of the intended enYironment...EVen, though the unit is 

sealed, excessive 'moisture cancause damage' to the unit. Asa 
hedge against. moisture'-intrusion at the connector, the 

connector can be-filiedwith silicon grease atthetime the 

2 -1. 

'41 .:.;01q8MVY. r 

:.% 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 42 of 172



interconnect . is Made.. Silicon greasewill,prevent :moisture 

i ntrusion,: Will. not adversely affect. the conductance ofthe. 
connector, and will act as. an insulator. - 

The action of acids. OristrOng bases 'in the environment can 
adversely affect. ,the transducer. Acids.and strong bases will 
.establish: the' necessary conditions:fOr'corroSion that can 
attack the . housing and connector, ultimately'damaging the 

To' help prevent.thistype of damage Stientifit-Atlanta 
constructs most housings from stainless steel and welds. 'all 

21.4 Monitoring Requirements 

Specific job:requirementsillstrongly affect such conside- 
r 'as accuracy, and.readout.device selection... 

Determine. if' the' monitoring will be constant, or obtasional. 
This may affect. .the .mounting requirements. Occasional . 

-monitoring., in many casas,..does'not require the: transducer to 
be permanently mounted to the vibrating aurf.ace.. certain 

. types of .occasional monitoring instruments Can be used.with a 

hind-held transduCer.: 

The. vibration parameter to' be.monitor'ed mayaffect transducer 
selection. If velocity data is required, then'a transducer 
that senses velocity should be coupled with a readout device 
that outputs velotity information. 

The :input .impedance of the readout'deVice the transducer is_ 
to' 'be connected to may have' an affect on transducer selet-. 
tion. The impedance match of the two devices will' determine 

. thefreiquency response characteristics of the. system. 

2 -1.5' Test Area Loading 

The load the mounted transducer places on its mounting 
surface may affect the vibrations being generated and 

subsequently 'monitored. Factors such as the mass of the 
transducer, and effects on surface strain resulting from 
mounting' surface preparation, may adyersely affect the 
performance of the mounted transducer. Evaluation' of the 
'surface to be monitored should be conducted to establish the 
possible effects of transducer mounting on the surface. These 
and other adverse affects can sometimes be compensated for in 

the processing and evaluation of the data obtained from the' 

*monitoring system. 
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2 -2- TRANSDUCER MOUNTING 

2-2.1 Mounting Surface. Preparation 

The mounting surface must be smooth, flat and large enough to . 

accommodate the entire base of the transducer. For optimum 
response Scientif ic-Atl ant a recommends a fl atness of 

approximately .-0003 TIR and a smoothness of approximately 
;3/. Curvature, waviness, or excessive roughness can cause a 

decrease in the frequency response, vibration level readings 
lower than the actual vibration, or rocking Of the 'transducer 
resulting in false vibration readings. The- possibility also 
exists. .of internally damaging the transducer due to over- 
torquing. 

2-2.2 Mounting Stud Hole Preparation 

For most permanent installations a hole must be provided on 

the mounting surface to accommodate the transducer mounting. 

stud... This hole must be perpendicular " to the mounting. 

surface. It is recommended that this hole be +/- .6 minutes of 
90°. The hole must be deep enough to prevent the stud from 

bottoming out; thereby permitting flush mounting of the stud. 
The hole must be free of any burrs or flashing to allow the 

stud/transducer assembly to seat uniformly against the 

mounting surface. Figure 2-1 shows four of the most common 
mounting techniques. 

2-2.3 Mounting Stud -- Removable Version 

Scientific-Atlanta builds most transducers in both the 

Removable Stud version and the NPT. Integral Stud version 
which 'is recommended for permanent installation on large 
machinery. The mounting stud provided with the removable 
stud versions should always be used, to install the 
transducer. This is .a, shouldered stud that provides proper 
seating of the transducer- base and vibrating surface. Never 
use a machine screw to mount the transducer. A screw that is 

too long or overtightened may cause internal damage to the 
transducer. 
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MATE 
1OSL-4S (MS31 OBA1/4-10S L-45) 

ELECTRICAL 
CONNECTOR 

MOUNTING STUD' 
TYP EACH END 

TYP . SCR EW 
MOUNTING 
INSTALLATION . 

. 

SCREW 
(NOT SUPPLIED) 

TYP STUD 
MOUNTING ' 

INSTALLATION 

RECOMMENDED MOUNTING TORQUE 24 IN. LB 

MOUNTING SURFACE MUST BE FLAT, SMOOTH AND CLEAN. 

DRILL PERPENDICULAR TO MOUNTING SURFACE TO WITHIN O 

MOUNTING 'STUD 
(TYPICAL) 

MAGNETIC. 
MOUNTING BASE 

A 
111-eauv, 

MOUNTING STUD 
(TYPICAL) 

ADHESIVE 
MOUNTING BASE 

ADHESIVE 

Figure - . Installation Drawing 
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272:5 Special Sutfaces 

On curved or'irregular.turfaces it is sometimes not feasible 

to:. prepare a smooth:flat area directly on the. surface to. be. 

measured. In these instances transducer mounting-can. be 

accomplished by making and installing a mounting block. When 

designing the ,mounting block consider the direction of the 

vibration to be measured and design the-block so that, with 

-the block mounted, .the.transducer's sensitive axis will be. 

perpendicular to the,direction-of the vibration To make a 

mounting block' (refer, to Figure 2-3),- machine-an aluminum 

block to match' the irregularityoithe mounting surface. Also. 
prepare a transducer mounting surfaCe on the block complete 

with threaded:mounting stud.hole. 'The:Mounting block can then. 

be . epoxyed' to. the .irregular surface and the - transducer 

mounted on the block, 

Figure 

C. MOUNT 
TRANSDUCER. 
TO BLOCK 

SURFACE PREPARED 
FOR TRANSDUCER * 

A. PREPARE BLOCK 

MACHINED TO FIT. 
- IRREGULAR SURFACE 

B. EPDXY BLOCK 
TO SURFACE 

-3. Mounting the Transducer on an Irregular' Surface 

2-6 
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2-2.6 Mounting the Transducer 

The prepared mounting surface.must be free 
from dirt, dust 

paint and oils befOre mounting the unit. First, screw the 

mounting .stud_ into the transducer finger tight. For .high. 

frequencyappliCations, apply some .silicon grease to the stud 

threads and transducer base. , :Thread the transducer/stud - 

into the pteViously prepared hole,..again 
'finger tight only. 

. All tightening should be ',done with a .torque wrench. 

Typically,. 'transducers. are torqued. to about 24. inch-pounds.: 

Do' not over- torque!. ;Excessive torque can result 
in degraded 

performance,. internal' damage and inaccurate 'readingS. Once 

mountedi the electrical connections "can.be 
made using either 

locally made cables. or those. available from Scientific- 

Atlanta. Care, -.must - be. taken .to' ensure. that . locally 

manufactUted cables meet application requirements. 

2-2.7 Cable. 

.Either -coaxial:cable orshielded twisted -pair cable. (.AWG 
20 

min:). may be used 'ta.connect the transducer -to:oother 

equipment.sUch 'as power:supplies, amplifiers, Monitors, and 

other readout. devices.... Interconnecting cable length 
should be 

'consideredwhen.installing transducers. Excessive.length may 

liMit the system's frequency response by 
*acting as a low pass 

.filter. For this 'reason., it is recommended. 'that' 

capacitance-cable be Used. 'the'cable should not 

exceed lgoo feet in length without an 'in-line. amplifier. 

Amplifiers may be used to accommodate Cable lengths in excess 

of'1000 feet. 

Avoid tight bends (any bend that exceeds the natural' bending 

radius. of the cable) in the.installed 'interconnect cable 

(refer to Figure 2-0.:Tidht bends.can.induce noiSe and cause 

.undue, cable wear. Cabling, should.be tied down about 6": from 

the transducer to prevent undesired movement Of the cable 

which is. also .a SourCe.of hoise and wear. 

Piezoelectric.charge-output transducers (,such as,the M98) are 

used, mainly for high7temperature:application 
Mostpiezoele- 

ctric transducers have builtin ..xowever, the 

'built-in amplifier can suffer permanent damage and/or 

failure when subjected 'to temperatures above 250 °F (121 °C). 

Therefore, instead.ofa built-in amplifier, the M98 uses an 

ekternal.charge_amplifier (such-as the M628 Charge Amplifier, 

a patt of the M98/M628 Bigh'Temperature System) to' isolate 

the. amplifier from the high temperature' environment. 
Because 

of the high temperatute applications, this type of system 

277 
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requires a low noise.. cable between the transducer. -and. the- 
charge- this:Cable must be capable of 
withstanding temperatures in excess of 250°F (121°C): 

RG-58 CABLE 

R =MINIMUM OF 2" 

MAXIMUM 
LENGTH 

10" OR LESS. 

CLAMP 

Figure 2 -4.. Transducer Cable Tie-Down Requirements 

2-2.8 Temporary Mounting 

When periodic.or teMporary measurementS.are being made,,. it is 
Sometimes Undesirable - to use a permanently. mounted 
transdUcer. In these cases it may- be.desirable .to use the 
M92B Hand-Held TransduCer or one .of the available temporary 

111 
mounting adapters that--can be.Used: with -standard units:. 
SCientifiC-Atlanta hasmagnetic mounts, hand7held .adapters. 
and mechanical. qUick disconnects to : -facilitate these 
applications. It is ithportant to note that temporary mounting 
Methods typically cause a' reduCtion'of,theuseable frequency 
range. 

2 -3 ' POWER REQUIREMENTS- 

2-3.1 Suspended-Mass Transducers 

Velocity transducers of the suspended-mass type are self - 
-generating and require. no external powersupply:oi bias to 
proVide an output. These flits -can-be .connected directly to a 
monitor or other ancillary deviOes. 

2-8 
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2-5 PRE-INSTALLATION CHECKLIST 
- 

2-5.1 Instrument Selection 

TRANSDUCER 

To make sure the. transducer will operate satisfactorily in 

the measurement environment, check the following: 

Temperature Range ' Magnetic and RF Fields 

Maximum Shock and Vibration Nuclear Radiation 

Humidity Salt Spray 

Pressure Transient Temperatures 

Acoustic level Size of Mounting Surface 

Corrosive Gases 

To make. sure the transducer will'Proide the desired data 

accuracy; check the following: 

SentitivttY 
Frequency. Response 
Resonant Frequency 
Internal -Capacitance: 
Transverse Sensitivi -ty 

.To make sure thetransducer 
use, check the following: 

Physical-ConditiOn 
CaSe, - 

Mounting Surface 
COnnectOr 

CABLES 

Amplitude Linearity 
Temperature tinSarity 
Weight 
Calibration Accuracy. 
Base Strain Sensitivity 

is in good shape and ready 

Mounting Threads 
.Mounting Stud damage 
Up-to-Date CaqibratiOn 
Inspect for Clean Connector 

to 

To: make sure the cable will operate satiSfactbrily in the 

measurement environment,, Check, the following: ' 

Temperature Range 
Corrosive Gases (some gases cause deterioration of the 

cable insulation) 

" To make sure the cable characteristics will provide the 

desired data accuracy, check the following: 

Low Noise 
Size and Weight 
Length 

Flexibility 
Seal Connection Requirement 
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MOW 

To make sure the cable is An' good condition and ready to use, 

Check the following: 

Physical Condition 
Cable Kinked:or Crushed 
Connector Threads 
Center Pins - 

Inspect for Clean. Connectors 
.-Continuity 

Insulation .Resistance 
Capacitance 

AMPLIFIER - Used With.High Temperatur4 Units Only 

To make sure the amplifier. will operate satisfactorily in the 

measurement, environment, check the following: 

Temperature Range Corrosive Gases. 
Maximum Shock and Vibration Nuclear Radiation 
Humidity ' Transient Temperatures 

To make sure theAmplifier characteristics will provide the 

desired data accuracy, check the following: 

Output Sensitivity 
' Frequency Response 
Linearity 
Stability 
Phase Shift 

:Output Current and Vbltage. 
Residual Noise 
.Input. Impedance 
Transient Response . 

Overload. Capability. 

To make sure - that the amplifier is in- good condition . 

ready for use, .check the folloWing: 

Physical Condition' 
COhnectora 
Case 
Output Cables. 

READOUT 

and 

Up-to-Date Calibration. 
Inspect for Clean Connectors 

Make sure that no 'other part of the system, including 
additional amplifiers, filters and readout devices 
establishes any, limitations that Will tend to degrade the 

transducer-amplifier characteristics. 
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2 -5.2 Installation 

TRANSDUCER - Stud Mounting. 

Check:. 

Mounting Surface is clean and flat 
Transducer Base Surface is clean 
Hole is drilled and tapped deep enough 
Correct Tap size 
Hole is properly aligned perpendicular to surface 

Stud Threads. Lubricated. 
Transducer is mounted with recommended torque 
Silicon Grease is applied-for High Frequency Measurements 
(above 5 KHz) 

TRANSDUCER - Cement Mounting 

Check: 

Mounting Surface is clean and flat 
Cement has cured properly 
Transducer mounted to cemented stud base with recommended 
torque . 

CABLE 

Check: 

Cable connected securely to transducer 
Cable tied down at least 6", from transducer 
Exces,p Cable is. coiled and tied down. 
Drip Loop is provided 
Cable is connected securely to amplifier 

AMPLIFIER 

Check: 

Mounted securely 
All cable connections secure 
Recommended grounding is in use 

2-14 
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._73art-t: 

MAINTENANCE 

.SECTION IV 

471 . INTRODUCTION 

All Scientific-Atlanta Transducers are sealed units. and.. 

contain houser-seryideable parts. Maintenance . performed by 

the user consists of cleaning, visual inspection and :only 

limited. troubleShooting. This section will discuss _the 

periodic. .maintenance requirements, The. factory -calibration 

procedures, and troubleshooting techniques associated with 

suspected transducer failures, 
. 

. . 

4 -2 PERIODIC/PREVENTATIVE MAINTENANCE 

Scientific-Atlanta .transducers are designed to -give many 

years of maintenancefree service if used ..within the 

parameters -specified.in the TranSducer SpecificatiOn. Data 

SheetS, To.AleIp prevent premature. failUre, make -sure the 

unit_ is kept clean and freeof.dirt, dust and .oil. Care 

Should also 'be taken to_ensure.that the unit does not sustain- 

shock forces .in excess .of the specified maximum -value,. 

Typically, : a drop from -a height of only,three feet to a wood 

or asphalt floor will induce. a 'shook aMplitUde:of 3000 to 

5000 g's. This is- sufficient to.permanently damage several_ 

thodels of Scientific . -Atlanta transducers. 

4-3 CALIBRATION 

. . 

At 6 to:12.monthintervals,depending upon usage, transducers. 

Should be checked : for calibration of sensitivity .and 

frequency responSe.' If it is known-that a transducer has. 

always' been operated within the specified parameters, a' .12 

Month interval is sufficient. ,If the unit has operated in:.a 

sustained :harSh environment, it should be checked at 6 

months.. 

It may also be desirable .to check transduders.jUst prior .to 

extensive equipment testing. This will insure. the. accuracy of. 

test infortation, optimizing very costly test time. 'field:. 

calibrstion of Scientific -Atlanta transducers' is not:. 

possible.-Recalibration can be.performed at the factory for a 

nominal fee. 

4-1 
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4-4 TROUBLESHOOTING NOTES 

If.a fault is suspected in the Scientific-Atlanta transducer, 

the following items may be checked to. verify its failure: 

1. Make sure the transducer and connection cable are 

properly mounted and secured: 

2. Check the output of the transducer using an oscilloscope 

or .other similar general purpose test equipment. 

(Remember to provide_current limiting protection to all 
piezoelectric transducers.) 

3. If installed, check the performance. of Power Supplies, 

Charge Amplifiers, or other in-line,accessories. 

4. Check the' continuity and insulation ability of any 

interconnecting cables. This may be done with a 

megohmmeter. Insulation resistance Should be greater 

than 110,MegohmS- 

5. Check- the performance of any readout devices "used in 

conjunction with the transducer. 

, 'If the output.of the transducer is incorrect, it should be, 

replaced and returned to the .factory for repair. If any other 

device used in conjunction with the transducer is not 
performing appropriately, it should be replaced at the same 

time. 

Erratic output of thetransduCer may be caused by loOte cable 
connections. Mike sure. the cable connections are secure. 

Poor low frequency response may be.caused by low resistance 
:leakage of the interconnecting cable, knowm'asan, impedance 

bridge,:this.should,be checked as. stated in item 4'. 

4-5 REPAIRS 

All transducers produced by Scientific-Atlanta are repairab- 

le, .although this cannot be accomplished in the 'field. 

Transducer repairs are done at the factory only. To arrange 

repairs, contact the nearest Scientific-Atlanta Sales/Service 
- Office. 
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HONEYWELL 

INSTRUCTIONS 

APPLICATION 
The 5437 and 5637 are safety switches which respond 

to the air velocity in heating or warni air ducts, such 
"as used in farm crop dryers. The switch completes 
a 24-Volt or line voltage burner control circuit only 
when the blower or fan has produced a predetermined 
air velocity. 

FEATURES 
. 

Each *device has a MICRO SWITCH snap switch 
operated by a metal sail. inserted in an air stream. 
The normally open contacts close at a preset velocity. 
The 5637, in addition, has a set of normally closed 
contacts which can be used to energize a signal or 
warning circuit when the velocity drops off. 

'..;PECIFICATIONS 

r 
Y 0 6 

4144 ;9%.1' 4 - 

B & S637A 

SAIL SWITCH 

Model 

. 

Includes CaSe 
and Cover 

Switching Action 
on Increasing 

Velocity 

Switching Action. 
on Decreasing 

Velocity 

Switch 
Differential 

S437A Yes 
SpSt. Nornially open con - 
tacts close at 1900-2250 
fpm. Variesdirectly with 
differential setting. 

Switch .de-energizes at 
1350 'fpm..' Not adjust- 

, able. . - 

. Adjustable, 
550=900 fpm. 

S437B 

S637A Yes 

Spdt: One set of contacts 
opens, one set closes at 
1900-2250 fpm. Varies . 

directly with differential 
setting. 

' 

One set of contacts opens 
to de-energize blower, 
one, set closes to ener- 
gizewarning circuit at .". 
1350 fpm., NoCadjust- 
able. 

MOUNTING POSITION: Velocity characteristics listed 
apply when standard size sail is inserted in a hori- 
zontal. air stream with the sail pivot in a vertical 
position. Vertical mounting with air movement up- 
ward is satisfactory; however, characteristics will 
change. Vertical.mounting with downward air move- 
ment is not permissable. 

AhMOUNTING.MEANS: Case screw-mounts to duct wall 
Nip with sail inserted .through wall into air stream. 

MOUNTING DIMENSIONS (inches): 
With Case and Cover - 

3 3 KNOCKOUT FOR 1/2 IN. CONDUIT 
1 
.16 

4 7 
8 

15 

16 1- 

8 
DUCT OPENING 

Without Case and Cover 

' 

7 
32 _Lf 

32 

16 

INSERTION_I 
LENGTH I 

Ltt 

3/16 MOUNTING HOLES (2) 
5437-d-I 

.116 

INSERTION 
LENGTH 

7 
7 -32, 

32 . 

DUCT OPENING 

SAIL-SIZE: Standard--1 x 3 inches. 
Large--1 1/2 x 4 inches. 

INSERTION LENGTH: Standard-3 1/2 inches. 
Large-4 1/2 inches. 

COVER FINISH: Red enamel. . 

MAXIMUM AMBIENT TEMPERATURE: .150 F. 

SWITCH CONTACT RATING (amperes): . 

120 v ac .240'v ac 
5.1 

30. 6 
Full Load 8 

Locked Rotor 48 
2 amp at 24 v ac 

15 amp at 6 v dc 
7.5 amp at 12 v dc 

ORDERING INFORMATION: 
Specify- 

.1. Model number. 
. 2. Sail size. 
Order from- 

1. Your usual source, or 
2. Honeywell 

1885 Douglas Drive North 
Minneapolis, Minnesota 55422 
(In Canada-HoneyWell Controls Limited 

Vander hoof Avenue, Leaside 
Toronto 17, Ontario). 

Form Number 95-2777 
Apparatus Controls Div. 
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INSTALLATION 

MOUNTING: Plan.the location so that the sail will be 
in the direct path of an- unrestricted air stream.. A 
-horizontal duct run is best because the sail will then 
move horizontally. In a vertical duct, the effect of 
gravity on the linkage changes. the operating charac- 
teristics somewhat. 

I. At the desired location; cut a rectangular hole 
11%2 x 2 inches(see dotted lines in dimension drawing). 

2. Note direction of air stream and position 
chassis so that the flow will operate the switch. Use. 
the chassis as a template to mark the two mounting 
hole locations. 

3. Center punch and drill mounting holes. Secure 
device with sheet metal screws. 

WIRING: All wiring must conform with local codes 
and ordinances regarding. wire size, type of insulation, 
enclosure, etc. 

Wire the sail switch in series with the load to act 
an air velocity limit switch. 

Fig. 1-S437 Schematic and Typical Connections. 

3637A 

TO , COMMON. TO 
SIGNAL LOAD 

5437-c-I 

Fig. 2-S637 Schematic and Typical Connections. 

SET DIFFERENTIAL: 

The knurled wheel at the base of the switch is 
marked with the letters A, B,' C, .D to indicate 
relative differentials from minimum to maximum. , 

Follow. .instructions of manufacturer, if-avail- 
able, or adjust to suit actual operation. 

A minimum differential setting (position A) of ap- 
proximately, 550 fpm results in a "make" velocity of 
approximately 1900. fpm. The "break" velocity is 
1350 fpm for any setting of the differential. 

SAIL SIZE: All velocities given above are for a 
standard size sail. The large sail operates the switch 
at reduced veloeities. 

- To control at higher velocities, the size of the sail 
must be reduced in inverse proportion. ' 

Example: 2 x velocity = I/2 sail size. 

HONEYWELL Minneapolis, Minnesota 55408 Toronto 11, Ontario 
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The Sail Switch activates an electroniC air 
cleaner, a humidifier, or other equipment in 
response to air flow from the system fan.. The 
S688A is mounted in the return air duct where the 
sail will be in the direct path of an unrestricted 
air stream. 

Honeywe 

S688A 
Sail Switch 

Simplified installations with multispeed fans; in- 
accessible air handlers, fan motors with voltage or 
phase different from controlled equipment; elimi- 
nated wiring to system fan. 

Polyester film sail mounted on a micro switch snap 
switch. - 

.111 Removable spring counterbalance§ sail to allow 
mounting in either vertical (up or down) or hod- . zontal air flow. 

Top and bottom. Conduit knockoutS for wiring 
convenience. 

Low, air velodity switch operation-makes at 
250 fpm and breaks at 75 fpm. 

CONTENTS 

icatto.ns 
ordering: Information 

Installation 
peration',andCheckout' 

J.H. Rev. 9-91 © Honeywell Inc. 1991 Printed in U.S.A. Form Nu.inber 60-2103-3 
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3688A 
3PECIFICATIONS INSTALLATION ORDERING INFORMATION 

Specifications 
MODEL: S688A Sail SWitch. 
ELECIRICAL RATINGS (Amperes): 

-N-.0: Contacts, N.C. Contacts 
240 :.. 24 120 240 

Vac ..- -.Vac Vac.-:' Vac Vac Vac 

Full 
Load 

Locked 
Rotor 

1.0 

6.0 

Resistive 2.5 

1.0 0.5 

6.0 3.0 

2.5 2.5 

SWITCHING ACTION: Spdt snap-acting switch. 
SAIL,DATA: 

Insertion-length-10 in. [254 mm]. 
Maximum width-5 in. [127 mm]. 

glIkpproXimate area-26.2 in. 2[1690 mm2]. 
II/Material-polyester film sealed On music wire frame. 
MINIMUM AIR FLOW: 

N.O. Contacts: 
. Makes-250 fpm. 
Breaks-75 fpin:. 

N.C. Contacts: 
MakeS-75 fprn. 
Breaks-:-250 fpm. 

MAXIMUM AMBIENT TEMPERATURES: 
125° F [52° C] at switches. 
170° F [77° C] at sail. 

CASE DIMENSIONS: 2-5/16 in.:. [59 mm] high, 3-3/4 in. 

[95 mm] wide, 2-1/8 in. [54 mm] deep. ' - 

DUCT. MOUNTING HOLE DIMENSIONS: 1-1/2 in. 
(38 mm] by 2-114 in. [57 mm]. . 

MOUNTING MEANS: Switch mounts- on return air duct 
with two sheet metal screws. An adhesive backed mount- 
ing template is proVided. Sail is inserted into duct through 

. 1-1/2 in. [38 mm] by 2-1/4 in. [57 mm] hole. 
MOUNTING POSITION: Mounts in .vertical (up or down) . 

or horizontal air flow. 
WIRING KNOCKOUTS: 1/2 in. conduit knockout in either' 

end of case. . , 

'FINISH: Zinc plated case and cover: . 

REPLACEMENT PARTS: Part no. 123773A Replacement 
Sail. - . 

UNDERWRITERS' LABORATORIES, INCL LISTED: 
File No. E4436, Guide No.. XAPX. For use in ambient 
leinperatures normally preVailing in occupiable spaces, 
which usually are not: higher than .77° F. [25° C] but 
occasionally may be as high as 104° F -[40° C] for 'brief 
periods: 

Installation 
WHEN INSTALLING- THIS PRODUCT-, 

1. Read these instructions carefully. Failure to follow 
them could damage the product or cause a hazardous condi- 
tion: 

2. Check the ratings given in the instructions and on the 
. product to make sure the product is suitable for. our applica 

tion: . . . 

3. Installer must be a trained, experienced service techni- 
. . 

1. After. instailatiOn is. complete, check out product op- 
eration as provided in these instructions. 

CAUTION 
Disconnect power supply before beginning instal- 
lation to prevent electrical shock or equipment 
damage. 

LOCATION 
Locate the sail switch in the return air duct where the sail 

will be 'in the direct path of an unrestricted air stream. 
Maximum ambient temperature at the switch is 125° F 
[52° C] and at the sail is 170° F [77° C].The air duct at the 

Ordering IilformatiOn 
When purchasing replacement and modernization products from your TRADELINE® wholesaler or your distributor, refer to the 

TRADELINE Catalog or piice sheets for complete ordering number, or specify- 

1. Order number, TRADELINE, if desired. 

If you have additional questions, need further information, or would like to comment on our products or services, please write or phone: 

1.. Your local Honeywell Residential Sales Office (check white pages of phone directory): 

2. Residential Division Customer Satisfaction 
Honeywell 1885. Douglas Drive North . 

Minneapolis, Minnesota 55422-4386 (612) 542-7500 

In Canada-Honeywell Limited/Honeywell Limitee; 740 Ellesmere Road, Scarborough, Ontario M IP 2Y9. International Sales and 

Service Offices in all principal'cities of the world. Manufacturing in Ausiralia, Canada, Finland, France, Germany, Japan, Mexico, 

Netherlands, Spain, Taiwan, United Kingdom, U.SA.. 
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Fig. 1-Mount sail switch in one of positions 
shown for elbow turning vanes or sweep radius 
is recommended. 

ALTERNATE 
LOCATION. MOUNT SAIL 
SWITCH ON. THIS SIDE 
OF DUCT, OPPOSITE 
AIR ENTRANCE. 

6 in. 
(152 mm) 
MINIMUM 

UPSTREAM 

DOWNSTREAM 

RETURN AIR 

BEST 
V LOCATION 

t 
15 itt. (381 mm) MINIMUM 

DO NOT MOUNT ON 
THIS SIDE OF DUCT. 

-.--RETURN AIR DUCT , 

Fig. 2-Mount sail switch on center line of duct 
in one of angle-t positions shown for junction 
duct work. 

UPSTREAM BEST LOCATION UPSTREAM 

RETURN. 
AIR I 

I 

_,..I 6 in. (152 min) 
MINIMUM II-Ir.. 

ALTERNATE 
LOCATION, 

RETURN AIR'DUCT.- 

. I 

DOWN- 
STREAM 

RETURN 
AIR . 

4. 
15 in. 1381 mm 
MINIMUM 

M3007 

Fig. 3-,-MoUnt sail switch in one of positions 
shown for angle-t jUnction duct work. Transi- 
tion in trunk is recommended. 

UPSTREAM' 

BEST 
LOCATION 

15 in. (381.mm) MINIMUM 

ALTERNATE 
LOCATIONS. IF EITHER 
OF THESE LOCATIONS 
IS USED. MOUNT- SAIL 
SWITCH ON SIDE OF 
DUCT OPPOSITE AIR 
ENTRANCES AS SHOWN. 

DOWNSTREAM 

-4-- RETURN 
AIR DUCT 

M3008 

S688A. 
INSTALLATION 

must beat least 12 in. [305 mm] deep and 8 in. [203 mm] wide 

to allow operation of the sail without affecting the smooth 

flow of air in the duct. Air flow at the location may be vertical 

(up or down). or horizontal. 

NOTE: When S688 is mounted in warm air,the sail life may 

be reduced. 

Refer to Figs. 1-3 for the best duct mounting location. 

Mount the switch at least 6 in. [152 mm] upstream from an 

elbow or junction, and at least 15 in. [381 mm] downstream . 

from an elbow or junction. The switch must be located on the 

opposite side of the duct from the air 'entrance. 

ADAPT SWITCH TO AIR FLOW DIRECTION . 

The S688A Sail Switch is provided with two counterbal- 

ancing springs in place as shown in Fig. 4. These springs 

offset the effect of gravity for air flow direction. . 

IMPORTANT: Never use the sail switch with both springs 

attached. 

Fig. 4-Adapting sail switch to air flow direc- 
tion. 

REMOVE UP SPRING 
FOR VERTICAL 
DOWNWARD AIR FLOW 

REMOVE DOWN SPRING. 
FOR VERTICAL UPWARD 
AIR FLOW ' 

REMOVE BOTH 
SPRINGS FOR 

, HORIZONTAL 
'AIR FLOW 

Adapt the sail switch to mounting position. (F52 requires 

- special instructions; see separate instructions.) . 

Standard Application 
Horizontal air flow- remove both springs. 
Vertical upwaid air flow-leaVe in place .the spring that 

is attached to the bracket marked up. Remove the 

Spring that is attached to the bracket marked doWn. 

Vertical downward airflow -leave in place the spring 

that is attached to the bracket: marked down. Remove 

the spring that is attached to the bracket marked up". 
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S688A 
INSTALLATION, 

F52 Application 
Ceiling-remove both springs. 
All other positions-leave in place the spring that is 

attached to the bracket marked up. Remove the spring 
that is attached to the bracket marked down. 

Fig. 5-Adapting sail switch to F52 mounting 
position. . 

REMOVE DOWN SPRING 
FOR HORIZONTAL 
AIR FLOW 

REMOVE BOTH 
SPRINGS FOR . 

CEILING MOUNT 

MOUNT THE SWITCH (See special instructions for F52) 
The sail switch counterbalancing springs are calibrated 

for proper operation when the sail switch case is mounted at 
true level for horizontal air flow applications, or plumb for 
vertical air flow applications. Proceed as follows, using the 
mounting template provided. 

.1. Mount the template at desired location. BE SURE 
THAT THE ARROW INDICATING AIR FLOW POINTS 
IN THE PROPER DIRECTION. Level the long dimension 
shown on the ternplate for horizontal mounting. Plumb this 
dimension for vertical mounting. 

2. Cut the hole indicated on the template in the ductwork. 
3. Center punch the screw holes indicated and drill out 

with .a 1/8 inch drill. 

Fig. 6=Attiching sail to switch. 

0 LOOSEN SETSCREW 0 TIGHTEN SETSCREW 

INSERT SAIL 3764A 

4. Attach the sail to the switch as shown in Fig. 6.. 

NOTE: The sail switch makes at about 250 fpm and breaks 
at 75 fpm. In an average residential system that produces 
500 fpm in the return air duct, the switch will make .at 
approximately 50% and break at 15% of the maximum air 
flow rate. In a system where air flow may be as high as 
1000 fpnithe switch will not break until the air flow drops 
6) about 7.5%.of maximum. To retain the original on-off 

-ratios of air flow, trim the sail. Trim about 1-1/2 in. 
[38 mm] from-the sail for 1000 fpin air velocity. and 
Proportionally more or less for higher or lower velocity. 
Correct trimming is impbrtant. If sail is too long, it will 
flutter and the.wire frame rinay break prematurely; if it is 
too short, the switch may not operate. 

5. Press the sides of the wire loop together. Insert the sail 
into the duct. 

6. Before fastening the switch in position; check to make 
certain air -movement will operate the switch. In the off 
position, the sail should point into the direction of airflow as 
shown in Fig. 7.: 

Fig. 7- Position sail so it points into the 
direction of airflow when switch is off. 

DUCT 

SAIL IN. OFF POSITION: 
POINTS INTO AIR FLOW M3010 

-7. Secure the switch by using the sheet metal screws 
provided. After wiring, snap on the cover. The Honeywell 
trademark tab can be snapped out and rotated 180 degrees so 
it will be upright for any vertical mounting position. 

. 

MOUNTSAIL SWITCH ON THE F52 
1. Remove the sail switch, L-shaped mounting bracket 

and small parts envelope from the air cleaner wiring compart- 
ment. 

2. Remove sail switch cover and remove knockout oppo- 
site of the arrow stamped on the inside of the case. 

3. Turn the air cleaner over and rest it on the carton.' 
4.. Mount the:sail on the sail switch. 
5. Locate the two black wires extending from the babk of 

the power supply. Pull wires through Lshaped bracket and 
case knockout. Using two tapered sheetmetal screws from 
the envelope, mount the L-shaped bracket to the air cleaner. 
Next, remove the ground screw on the sail switch to prevent 
interference with the L-shaped bracket. Mount the sail switch 
to the L-shaped bracket with two 8-32 screws. Airflow 
should be in opposite direction of airflow arrow. 
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a., 

NOTE: Although it is not recommended, if the two-cell air 

" cleaner must be mounted horizontally with the power 
supply on the bottom, the sail switch must be instaljed at 
a 45 degree angle from vertical, see Fig. 8. 

Fig. 8--Mount sail switch on back of power 
supply. 

WIRING 

S688A 

INSTALLATION OPERATION AND CHECKOUT 

CAUTION 
ELECTRIC SHOCK HAZARD. 
CAN CAUSE ELECTRICAL SHOCK OR 
EQUIPMENT DAMAGE. 

Disconnect power supply before wiring. 

All wiring must comply with local electrical codes and 
ordinances. When controlling more than one device, ,make 
certain that the total electrical load does not exceed the switch 
rating (see Specifications). 

Typical wiring hookups that have the switching action at 
the sail .switch are shown in Fig. -9. Normally open and 
normally closed refer to the contacts ivhen the switch is in the 
de-energized position. 

Fig. 9-Typical wiring hookups using sail 
switch to energize electronic air cleaner: 

WHITE 

L BRACKET 

REMOVE . 

KNOCKOUT 
IN COVER 

SAIL SWITCH 

S688A 

L2 

Lt 
(HOT) 

NOTE: 

BLACK 

IF AIR CLEANER IS MOUNTED HORIZONTALLY WITH THE POWER 

SUPPLY ON BOTTOM, THE SAIL SWITCH MUST BE MOUNTED AT 

A 45 DEGREE ANGLE FROM VERTICAL. 
M3011 

6. Make wiring connections to the N.C. (normally closed) 
and COM (common).screw terminals in the sail switch: ' 

7. Replace sail switch cover. " 

A powERsuppLy- PROVIDE OVERLOAD PROTECTION AND 

DISCONNECT MEANS AS REQUIRED. 

TERMINAL DESIGNATIONS ARE FOR POWER OFF: . 

N.O. - NORMALLY OPEN, N.C. -. NORMALLY CLOSED, COM.- 

' COMMON. . M3013 

Operation and Checkout 
OPERATION 

The sail switch has a spdt switch; which permits different 
hookups for controlling auxiliary equipment in a heating- 
cooling system. The hookups in Figs. 9 and 10, show systems 
where the controlled equipment operates only when the 
System fan operates: When the fan produtes 250 fpm air 
velocity, the normally open contacts make, turning on The 

auxiliary equipment. When the air velocity decreases to:75 

fpin; the normally open contacts break, . turning, off the 
auxiliary equipment. The hookup in Fig. 10 shows a system 
where auxiliary equipment operates when the system fan is 

off. When the fan produces 250 fpm air velocity, the normally 
. closed contacts break,. turning off the auxiliary equipment. 
When the air veloCity decreases to :75 fpm, the. normally 

clOsed contacts make, turning On the auxiliary equipment. 

60-2103-3 
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S688A 

OPERATION. AND CHECKOUT 

CHECKOUT 
'When installation is complete, operate equipment through 

one complete cycle to make sure sail switch functions as 
described in OPERATION section. 

Fig. 10-Typical wiring hookups using sail 
switch to energize two-wire auxiliary equip- 
Iment 

AUXILIARY EQUIPMENT 
OPERATES WHEN 
FAN IS ON. - 

AUXILIARY EQUIPMENT 
OPERATES WHEN 
FAN IS OFF.. 

POWER SUPPLY- 

. 

P PROVIDE OVERLOAD PROTECTION AND 
DISCONNECT MEANS AS REQUIRED. 

WHEN CONTROLLING EQUIPMENT WITH TWO LEADWIRES, WIRE 
SWITCH IN HOT (BLACK) LINE.. 

TERMINAL DESIGNATIONS ARE FOR POWER OFF: N.O. - 

NORMALLY OPEN, N.C. - NORMALLY CLOSED, COM.- COMMON. 

M3012 

Honeywell 
Residential and 
Building Controls Division 
Honeywell Inc. 

1985 Douglas Drive North 
Golden Valley, Minnesota 55422 

Residential and 
Building Controls Diyision 
Honeywell Limited-Honeywell Limit& 
740 Ellesmere Road 
Scarborough; Ontario 
M1P 2V9 

Helping You Cordrol Your World 

QUALITY IS KEY. 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 61 of 172



: -Cr 
(LANDIS & GY ) M7641.1 

ge) v IAQ/4/o-5)/r 

Aen),40/2 SKP1 Q 

SKP10.111 
-i00% 

SKP10.1223 . 

l00% 
V2 
V1 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 62 of 172



'41 ttl 212 0 

I I 

SKP10.1110 . SKP10.1111 . SKP10.1223 

I ' II III 

VI V2 
0..100% 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 63 of 172



Obersicht DIN DVGW Reg. Nr. 

DVGW Reg. Nr. 

DIN DVGW DIN DVGW DIN DVGW DVGW DVGW 

SKP10 SKP20 SKP27/SQS27 SKP50 SKP70 

VGG3/4 85.08 e LG 85.01 e 361 85.09 e 361 G 85 e 135 G 85 e 066 VGG1 85.09 e LG 85.02 e 361 85.10 e 361 G 85 e 136 G 85 e 067 VGG11/2 85.10 e LG 85.03 e 361 85.11 e 361 G 85 e 137 G 85 e 068 VGG2 85.12 e LG 85.05 e 361 85.13 e 361 G 85.e 138 G 85 e 070 

VGF40 85.11 e LG 85.04 e 361 85.12 e 361 G85 e 139 G 85 e 069 VGF50 85.13 e LG 85.06 e 361 85.14 e 361 G85 e 140 G 85 e 071 VGF65. 85.14 e LG 85.07 e 361 85.15.e 361 G85 e 141 G 85 e 072 VGF80 85.15 e LG 85.08 e 361 85.16 e 361 G85 e 1.42 G 85 e.073 

VGH80 83.01 e LG 83.01 e 361 83.04 e 361 G 83 e 170 G 83 e 165 VGH100 83.02.e LG 83.02 e 361. 83.05-e 361 G 83 e 171 G 83`e 166 VGH125 .83.03 e LG 83.03 e 361 83.06 e 361 G 83 e 172 G 83 e 167 

VGD40} DIN DVGW DIN DVGW DIN DVGW DIN DVGW DIN DVGW VGD50 SKP10 
89.01 e 361 '89.02 e 361 89.03 e 361 89.04;e 361 89.05 e 361 

CE1-M74.-1.1 n 
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Application' range 

Theflame detector relay type LAE10, series 02, used in conjunction 
with selenium photocell RAR..., is designed for the supervision 
of oil flames. - 

The type LFE10, series 02, can be used for the supervision.of 
gas flames and of lamlnous.or- blue-burningoil flames. Super- 
vision is achieved using either an UV-detector GRA...; or a flame 
*rectification detector. The LFE10 is also able to provide super- 
vision of- the ignition spark, using the UV-detector .QRA... or the 
ignition sparkdetector QRE1, series 02. 

Both types of flame detector relay are used primarily in con- 
junction with the burner control type LEC1 for the following 
.applications: - Dual-Supervision of.burners (supervision of the mainflame, 

or of the pilot and.main flaines, by'means of two identical or 
different flame delectorS). - Supervision of dual-fuel burners (supervision of the flame 
with different types of detector according to the selected 
fuel). - Multi-flame supervision (i. e. Central and simultaneous con- 
trol of the start-up and supervision programme for- several 
burners, the flames of which must be individually y-supervised 
by one or two flaine detectors). . . 

.;-- The flaMe detector relays can also be-used in conjunction 
with other types of burner controls,:providing the given com- 
bination and. selected circuitry does not impare -the safety 
functions of the burner control. 

The design of the flame detector relays also allows them to 
be used, as flame indicator units in manually operated bur- 

. ner plants. e . . 

3oth units comply with the relevant European standards for oil 
and gas burners with Intermittent operation (at -least one con- 
trolled shut-down must be provided every 24 hours). Frame safe -. 
guards for permanently operating bu.rners see DETACTOGYR0, 

. data sheet 7783. 

Construction of -the flame_detector relays . 

The flame detector relays are of plug-in design. and comprise 
a power pack,the flame signal amplifier, -the flarne relay, an 
auxiliary relay to operate the UV-detector test (LFE1.0) or the 
flame simulation test (LAE10), and the flame-preSent indicator 
lamp visible through atransparent viewing window in the unit 
cover. The circuitry is intrinsically safe withinthe leans of the 
relevant regulations and - when used with the burner control 
LEC1 - is continuously tested.in respect of serviceability, 
The flame detector relays may be mounted in any orientation 
direct on the burner, on a Control panel or in a control cabinet. 
Two types of baseplate are available to suit the fOrm of connec- 
tion to be employed; both types are designed for cable 'entry . 

from the front, the sides and below. 2 Earth terminals provide- 
looping facilities for the Earth connections.of other burner com, 
porients, e. g. ignition transformer,etc., (the flame detector relay 
itself is double insulated!).,The baseplates and the unit, cover 
are manufactured in impact proof and heat resistant plastic. Di- 
rnensions and further details of the baseplateS and accessories - 

are giVen on Page 4. 

Special feattlfres 

- Small dimenSions - Monntin6 location and .nrienratino-oprionor 
. . 

- Built-in sigaal lamp for «flame-present), indication - With LAE10: Automatic flame simulation test by means of . 

increasing the response sensitivity of the flame signal am- 
- 'Dither during the purge periods and when -the bUrner is.at 
rest; test progamme given by the burner control LEC1. . - With LFE10: Automatic testing. of the UV-detector by increa- 
sing the operating voltage of the UV-tube during purge pe- 
riods and when the bu'rher is -at rest;-test programme given 
by the burner control LEC1. 

Flame detectors and ignition spark detector 
- UV-detector ORA... 

The UVrietector can be'uSed for,the supervision of gas and oil 
burners, as well as for the supervision of ignition sparks. -As the 
UV-tubeof the detector reacts only-when illuminated with UV- 
light from the 100...270nm band of the spectrum, neither infra- 
red,radiation (glowing.fire-brick) nor daylight can simulate a - 

flame. The-service life of the tube is approx. 10 000 hours with an: 
ambient temperature of max. 50°C. In conjunction with the 
burner control LEC1, the tube-is tested automatically during the 
purge times and when the burner is at rest by means Of a higher 
operating voltage. - Variants: 

ORA2 .Detector housing in plastid. Delivered complete with 
mounting flange and clamp. 

. . 

ORA10 Die-cast metal housing, gas tigt up to 50 mbers, with 
cOnnection facility for cooling air, for industrial- 

. burners. Protection standard IP54. 

Types available: 
QRA2 
QRA10 
QRA2M 
ORA1OM 

Detectors with normal sensitivity. Part number of the 
-UV-replacement cell: 4 5021131 0 (P60.7.2) 

Detectors with increased sensitivity. QRA2M can be. 
recognized by a green terminal cover, QRAlOM by a 
green dot. Part number of the by-replacement cell: 
4 502 4065 0 (P607.20). 

- Photocell detectors RAR7 and RAR8 

The light sensitive element is a selenium photocell active seri- 
sing element); it is mounted beloW a protective.glass and is hei-'- 
metically sealed within the detector housing, which is manufac- 
tured in black dUroplastThephotocell generates an emmission. 
current, of a strength sufficient to allow Hanle supervisidn, only 
when it is subjected to light from the visual range of the spec-- 

Arum (insensitive to infra-red radiation!). Delivered complete 
with mounting flange and clamp.. 

Flame rectification detector 

Flame supervision using the electrical conductivity of the flame,! 
:.in conjunction with rectification, is only possible with gas and - 

blue-flame burners. As the flame signal amplifier reacts exclusi- 
vely to the component of the flame signal (ionisation cur- . 

rent); a-short circuit between the flame electrodes, cannot simu- 
late flame.. 

Ignition spark detector ORE', series 02 

The QRE1 is Used for ignition .spark supervision when the flarne. 
supervision 'itself is achieved by means of a flame rectification 
detectbr. As the QRE1 reacts exclusively to the high frequency 
waves in the ignition circuit (100 khz and above), a short circuit 
of the ignition electrodes.cannot simulate a flame Signal. Con- 
struction: Black plastic housing with connection Cable; the elec- 
Ironic components are encapsulated in dust and oil proof ma- 
te: ial. 
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Operation and Connection Examples 
: - 

Principle operation of.a flame detector relay in conjunction with 
the burner control LEC1' 

' - 

With this combination the flame signal generated by the flame 
detector relay is added to the LEC1's burner firing sequence. 
programme to achieve the same control and supervision func- 
tion as that given by a gas or oil burner control with built-in 
flame signal amplifier. 
In the event-of failure to establish flame on completion of the 

burner firing sequence, or flame is lost during burner operation; 
or the detection of aflame signal during burner off and purge 
periods, the burner is shut down and the LEC1 goes to lockout. 
The switching functions needed-toadd the flame signal to the 

control circuit Of the burner control are provided by the flame 
relay FR of the flafne detector relay LAE10 or LFE10 and the two 

auxiliary relays HR1 and HR2 in the LEC1. 

The burner control LEC1 also provides the programme for the 
flame simulation test (in conjunction with the flame detector 
relay LAE10) as well as the UV-detector test (with LFE10). 
The control command for the tests is given via the connection 

between terminal 15 of the-burner control and terminal 6 of the 
flame detector relay being used. Both forMs of test commence 
abOut 7 s after a controlled shut-down, are continuedthroughout 
the burner-off period and during the ensuing Pre-purge time, and 
-are ended 3 s prior to the start of the safety time. Any flame sig- 
nal detected during this test time, Whether caused by extra- 
neous light, excess ageing of the UV:detector or any other defect 
in the, flame supervision circuit, will'lead automatically to the 
burner control LEC1 locking out the burner. In the flame detector 
relay, the switching -functions needed for the test are executed 
by the auxiliary relay HR3. 

As a test is not necessary in the case.of 'flame supervision- using 
a flame rectification detector, the connection between terminal 
15 of the burner control and terminal 6 of the flame detector 
relay is not. needed.,Instead, terminal 6 should be connected . 

direct to Phase, e.g. by means of connection to terminal 1, 5 or 7 

of the flame detector relay. 

Any flame signal - whether normal (during, burner run) or a 

fault signal - is signalled by the indicator lamp in -the housing 
of the flame detector relay. ' - 

- 

I 2 6 5 7 

LEC1 
' 13 14 15 

Dual-supervision 
(e. g. for an oil burner). 

r.nr_77R1 F. . 

Supervision of two ma- 
nunlly controlled burners 

Operation of the flame detector relays used for dual-supervision 

With this form of supervision one flame is supervised by two 
independently operating flame detector relays, with the aim Of 

reducing the possibility of a flame failure occuring at the same 
tirne -as the failure of both flame detector relays.to an impro- 
bable coincidence 
With dual supervision the Control contacts.of the. flame relays of 
both flame detector relays are connected in series in such a 

manner that the loss of the flame signal of either of the flame de- 
tector-relays is sufficient, to cause lockout of the burner. Also 

. during burner -off periods or during purge times, the detection of 
a flame (fault) signal by only one of the flame detector relays Will 
result in lockout. 
Attention: If flame supervision is made using UV- detectors, -it - 

must be- ensured that the two, detectors are so placed that there 
is no direct sighting betWeen them as an ignited UV-tube Is itself 
a generator of UV- radiation! 

If any adjustment on the controls are'necessary, or any wiring, 
change have to be made, the electrical supply to the control 
unit must be Isolated before this work is undertaken! 

The detector cable should not be laid in the same conduit 
With other conductors, as the line capacity can'reduce the 
value of the flame signal. 

Operation of the flame.detector relays by the supervision of 
two manually Operated burners 

'Also with this appliCation, a burner start. is only possible after 
a successful UV-detector or flame:simulation test i. e. neither of . 

the flame detector relays may register a flame signal when' the 
burners are at rest.. At the burner start, the detector test is in- 
terrupted automatibally.' 
When PuSh-buttO.n I is actuated, relay cf), is energized via the 
closed current.path 4-5 of the flame 'relays. This switches on the 
ignition fOr both burners and simultaneously releases the fuel.- 
The duration of the start), pulse given by-push-button I should - in the sense of a safety time - be limited by means of a 

time relay, e. g. type KOD.1 (SAIA). 

Providing flame is with both burners -- indicated fly 
the signal lamps in the houSings of the flame detector relays -7 
the relay tin is maintained in -its energized state via the current 
path 3-7 of the two flame relays. When the push-button is rele- 
esed,-the ignition is switched off and the burner firing sequence 
completed. 
In'the -event of flame failure with one of the burners, the affected . 

flame relay de-energizes and.breaks the holding circuit for relay 
(Id . ThiS results in the fuel valves of both burners being closed 
immediately.: 
The burners are switched off manually by actuation"of the 110» 

push -button or - automatically- by the thermostat oripres- 
surestat (limiter) in the-Phase connection.- . 

In the case of flame supervision using flame rectification detec- 
tors, terminals 6 or the flame detector relays should be connec- 
ted diredt to Phase (e. g, by_ connecting. to terminal 1), the de-. 
teeter test being unnecessary in this instance. 
Note: 
When using the UV-detector ORA..., terminal 10 must be 
connected to earth! 

2 - 
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°Er 
eLi . , 

BS Z 

-FAX 
GV1 GV2 

2 

' . A 
-1.. 

FR 

0 I 

BS Z GVI GV2 

0 

L I 

-2I 4 

7 

. 

0 I 

BS Z In o 
GV1 GV2 

o 
GL 1 

Multi- 
Detail 

1771111M0) 

Legend for the basic cIrcuidlagram and the connection examples 
BS ' 

BVA/BVB 
d 
FE ' 

FR 
.GV1, GV2 

H 
HR3. 
1.1 

L2 
LP 
OV1, OV2 
w 

ZA, ZB 

Operating switch ON/OFF (per burner) : 
Fuel valves of the burners A and B 
Auxiliary relay ' 

Detector electrode for flaMe recetilicatien 
Flame relay 
Gas valves for the 1st and 2nd .stages 
Mains isolator . 

Auxiliary relay for the UV.-detectoriFiame'simulation test 
Built-in signal lamp.(flame present) 
External signal lamp (burner running) 
Air pressure.switch . 

Oil valves for the 1st and 2nd stages 
Limit thermostat 
Ignition transfcirmer 
Ignition transformers for burners A and B, 

Technical data 
Rime detector relays LAE10 and LFE10 

Mains voltage 
Frequency. 
Fuse (external) 
Consumption . 

Max. perm. contact loading 
Protection standard 
Permissibile ambient temp. 
Mountihg position 
Weight without baseplate 

with standard baseplate 
with special baseplate . 

Min. required detector 
current in RA at nominal 
voltage 

Max. possible detector 
current in ILA 

Burner 1 

. 

:Operation 
r e relays 

withomf 
multi 

-fillaammee sduepteecrytoisrion 

is . In 
supervision, ,the control contacts of 

rl 
the same manner as with.dual- 

the flame relays of all flame detec- 
tor relays must be connected in se- 
ries, so that failure to establish flame 
during' the safety time, or flame fai- 
lure during 'operation, with one of 
the burners will result' in "all the bur- 
ners being locked out. 
The correctly operating burners can 
only then be re-started (after the - 

burner control has been reset) when 
the faulty burner has been switched 
off. In this respect, it is not only ne- 
cessary to bridge the control con- 

. tacts.of the flame detector relay 
involved (thus closing the control 
circuit again), it is also necessary - 

to 'interrupt the Phase connection to 
the ignition transformer and fuel. 

. valves. 
In the same context, the affected 
burner can only be re-started (once 
the fault has beencorrected) in con- 

' junction with the remaining burners, 
i. e. only following the shut-down of .. 

all the burners. 

Burner 2 

lame supervision 
ed circuit, e. g. for gas burners 

Note: 
When using the UV-detector QRA..., 
terminal 10 must' be connected to 
earth! . 

Basic circuit-diagrams 

Basic circuit diagram LAE10 
in conjunction with the sere- 

rihotocell RAR.... 

220 -15%...240 V +10% 
50...60 Hz 
max. 10 A, slow 
5 VA 
2A 
IP40 

optional 
LAE10: 305g LFE10: 390 g 

: 380 g 470 g 
415g 505g 

pp) 
151.EGI , 

LFE10 LFE10 LAE10 
Series 02 Series 02 Series 02. . 

Flame rectif. UV- Selenium 
detector detector photocell 

220 V. 240 V 220 V '240 V 220...240 V 
8 9 150 200 8 ' 

10 

N{Mpl 

13 14 1E61 

apprOx. 100 approx. 650 appr.25 

Detectors 
Permissible cable run' 20 ml) 20 ml) 
Permissible ambient temp. - 60°C 

20 m1) 
60 °C. 

For. longer. cable run, use insulated screened single-core cable (low 
capilancel); screen to terminal.10. 

') For longer, cable run, use Type RAR8.and low capitance cable as 
mentioned above. 

3 
-, 

t; 

Basic circuit diagram LFE10 
in conjunction with 
the UV- detector ORA... 

When using the 
UV detector ORA 

.. terminal 10 must' 
be connected to 
earth! 

Basic circuit diagram LFE10 
in conjunction with a flame 
rectification detector and the 
ignition spark detector QRE1 

2 N (MO 
Connection of the ORE1 
Red resp. blue cable to terminal 10 
Black cable to terminal 9 

CBI - 7781 E 
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Baseplate variants 

Normal ba;eplate, ref: 4 104 1345 0 

This baseplate is equipped with 2 additional terminals for the 
looping of Earth wires of other burner components. " 

The following cable entry accessories are available: 

A Auxiliary terminals, which can be 
inserted into any of the cable 
entries - 

4 484 8916 0 

B Cable-strain relief bushing for 
multi-core cable up- to-9.4 mm 0 

4 482 176.8 0 

C As 'B', but for flexible conduit , 

with 15 mm external diameter. 
4 482 1649 0 

Special baseplate, ref. 4 104 9025 0 

This baseplate is equipped with' 
. - 2 auxiliary terminals with terminal. numbering 11 and 12. 

- 2 Neutral terminals, permanently connected to. Neutral input, 
terminal .2. 

2 earth terminals with earthing lug for the burner 
and the following cable entry facilities.: 

,, unthreaded entries from below 
- knock-out entries threaded for Pg11 or 3/4" UNP (2 at the 
1110,nt.and 1 each side). 

onoornauo 
44i6,11.4444)(;3 5 

, 

Special baseplate, ref.. 4 104 9113 0 

Execution as above, but with removable front (shaded area 
dimension diagram). 

'Special baseplate, ref. 4 104 9087 0 

Execution as ref. 4 104 9025 0 but with 2 knock-out entries 
from below (instead of the 2 unthreaded open' entries).. 

Special socket, ref. 4 408 2582 0 

0 ' for the connection of the burner control by means of non insulated 
AMP-connectors. 
The used AMP-connectors have to be of the click-into-place 
type which remain in the socket even when the bbrner control 
is removed (e. g. AMP Fastin-Faston type 42 281-1.or 42 238-2 
resp. similar types cornplyinb with draft standard DIN 46 340). 
The adjacent draWing shows the necessary, cutout and drilling 
holes for mounting the socket. 

, 

.E5,,,,,,,5, ! . 51,51 ! . 

85 

BAR._ 

__ ___ 130 

I 49..,73 25 

--- -1 1 -* 

') I ,& f __- I i 

'Priv! P',,fl 
I 40' 

01, . 

0 

97 ' __ __ 

t 
UV Housing width 60mm 

.Measurement circuits. 
A Illumination from the flame , 

M Microamperemeler 
C Electrolytic capacitor 100 11F, 10 V=, 

Note: When using the UV- detector 
terminal 10 must be connected lo earth! 

Note: The ignition carrallect the ionisation 
current! PosSibleaid: reverpe the primary 
connections 'to the 
ignition transformer. 

lr1:10 

M 
- 8 T . 

. 

cv.. LANDIS 8 GYP ZUG CORPORATION, Gubelstrasse, CH-6301 ZUG We reserve the right to make changes 
LANDIS 8 GYRLtd., Victoria Road. North Acton. LONDON W3'6XS ' and improvements in our products, 
LANDIS 8 GYP AUSTRALIA Ply. Ltd.; Ill Ferntree Gully Road, MT. WAVERLEY. VIC. 3149 which may affect the accuracy of thg' 
If I 11"11',YSIFKI corirottAI tort '3-1-I. .Nikishinin Minding. NOZAWA, SETAGAYAKI), Toptvn 154 intoimationcontained in this leaflet. 

. 

CBI -7781g'E. routed in SwilzerIand 2,6E1512 II 
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3.1.1b:161 KU5LH;JUW HU31 bi .3 reUtb14 

:ROSE 

MOUNT. . - . ,,,.,", ... ,, . 

. .:.?..:.., Py. lming - 
. 

Liayswoi.:-,. Vic 31!,:k . 

Fw, 103) ?21) 421!.; 

.*ORIFICE DESIGN ISO 5167 - 1980. 

PRIMARY DEVICE - CONCENTRIC ORIFICE PLATE. - RADIUS TAPS: 
A ROSEMOUNT CALCULATION PROGRAM 

v3RJSBANE CITY COUNCIL 
19028ET 

CUSTOMER.: 
ORDER No : 

TAG No 

REG No. 
CALC No. : 

81723' 

.91-'021 

.NGE RATING ANSI 150 
rvATE MATERIAL 316:5S- 
LINE INTERNAL DIAMETER 100 -mm 
'ROCESS FLUID. 'gas 

MAX FLOW RATE 
NORM FLOW RATE 
FLOWING PRESSURE 
FLOWING TEMPERATURE 
DENSITY AT FLOW 

, VISCOSITY AT FLOW CONDITIONS 
'SPECIFIC HEAT RATIO 
DIFF. PRESS AT MAX FLOW 

1124.4-,Irreft C .2- ZePiei 

APPLICATION DATA 

0.132 
0.100 

kg/s 
kg/s 

/3Z 
. az> A4 

104.000 kPa. (abs) 
33.000 Deg C 
0.950 kg/m^3 X7 /// 
0.010 cP 

".1:000 
1.000 kPa. 

RESULTS 
. . 

REYNOLDS No AT NORM FLOW - 
COEFFICIENT C 

ANSIBILITY FACTOR Y 
THERMAL .CORRECTION-.FACTOR-. 
DRAIN/VENT,CORRECTION'FACTOR 

FINAL CETA RATIO- 

ORIFICE ORE (CALC AT NORM FLOW) 
NETT PRESSURE, LOSS 
DRAIN/VENT BOLE 

1.2732E+05 
0.61267 
0.99719. 
1.00000 
1.00143 

0.73018 

73.018 mm 
0.443 kPa. 
3.000 mm 

./.../eP/4 / (2/ 9 7 

20 2, ie.,4 
/O oo c 

DATE: L / 9/ 
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.RQSEMOUNT 

ORIFICE DESIGN ISO 5167 - 1986. 

PRIMARY DEVICE - CONCENTRIC. ORIFICE PLATE. - -RADIUS TAPS. 
A ROSEMOUNT CALCULATION PROGRAM 

BRISBANE CITY :COUNCIL 
.190285a 

,CUSTOMER : 

ORDER No.: 
TAG No : 

REG No. 
CALC 

81723 

91 -021 

( 
1.ANGE RATING ANSI 150 
PLATE MATERIAL 

. 316 SS'. 
LINE INTERNAL DIAMETER 100 
PRdCESS FLUID gas . 

Tv 

trmikt1 
-1;11.0%,,frad,m.r.41..;!,. 

?h1 IO2) 7;.'1 62G0 . 

ftu (0:3'! 720 ::2!!, 

p I_ lePi4 
,.S ',,r1,54 

fr1/111c 

APPLICATION DATA 

MAX FLOW RATE 0.132 
.NORM FLOW RATE : 0.100 
FLOWING PRESSURE 104.000 
:FLOWING TEMPERATURE 33.000 
'DENSITY AT FLOW 0.950 
VISCOSITY AT FLOW CONDITIONS 0.010 
SPECIFIC HEAT RATIO 1.000 
'DIFF. PRESS AT MAX FLOW 1.000 

RESULTS 

REYNOLDS No AT NORM FLOW.: 1.2732E+05 
COEFFICIENT C 0.61267 
AWANSIBILITY FACTOR Y 0.99719 
IORERMAL.CORRECTION FACTOR 1.00000 
DRAIN/VENT OORRECTIOWFACTOR 1.00143 

/3Z 
kg/s 

. PT 
kg/s 
kPa. (abs) 
Deg C 
kg/m^3 
cP 

kPa. 

4^11/04-4" 

Soa 114 

SPA = /(_/.97 

FINAL CETA RATIO 0.73018 

'ORIFICE BORE (CALC AT NORM FLOW) 73.018 
NETT PRESSURE LOSS 0.443 
DRAIN/VENT HOLE 

3.000 

mm 
kPa. 

mm 

SIGNED DATE: 
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DEC e6 '91 16:00 ROSEMOUNT ALIST 61 3 7206614 

ROSEMOUNT 
'Measurement RaSemouni Instruments . 

Control Pty. Limited 
Analytical 471 Mountain Highway 
Valves .. Bayswater, Vic. 3153, 

Australia 
.Tel.(61) (3) 721 0200 Telex AA34744 

P.1/2- 

Facsimile Lead Sheet 

DATE ,57-: - 97 
COMPANY 1 e/4.6?41.--r- SENDER 

ATTENTION ./"4-7-4.-WZ 

LOCATION 

FAX NUMBER. 0 7 2 6--k og.07 

PAGE ( OF Z-- 

1/ft/t, 12--"x 

FAX. NUMBER (61) (3) 720.4215 

REF. NUMBER 

CC 

SUBJECT /COCI.-/ 4:-e-/Z7"It7t.ir C,f;---/C-:(-"4/14/;"-CIC/ FOLLOW-UP DATE 

/02 

. Al-s, 9/-0 Z. ,7,.x,c/,- 

ii--7c2,, X,-:-/- 0,c->1°7%67"---' 22-1729 (--i./27.7) 

ev'feL_C-c--c:1>#7 trO/Ze'--- 

,..4.- e.A., C c --"" 

ce;..e/eer-c 

A C.N. 004 590 005 

c-,4(1.1" 
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DEC Ob '91 16:01 ROSEMOUNT'AUS1 

ROSEMOUNT 
.61 3 7206614 P. 2/2 - 

ORIFICE DESIGN ISO 5167 - 1980. 

. . 

PRIMARY DEVICE - CONCENTRIC ORIFICE PLATE: - -RADIUS TAPS. 
-A ROSEMOUNT CALCULATION PROGRAM 

BRISBANE CITY COUNCIL 
190285EF 

CUSTOMER: 
ORDER No : 

TAG NI 

REG Flu. 

CALC No : 

81723 

91-021 

.4GE-RATING ANSI" 150 
PLATE MATERIAL 316 SS 
LINE INTERNAL DIAMETER .100 

CESS FLUID gas 

Limittal 

Mouni..yr. ?/4.1,71,..ay 

Liayswaie,. 
Tel.(031 721 0200 
Fa. (031720 421s 

ne,e164,imMVU cv 
,2 7_ lefiXi 

APPLICATION DATA 

/5Z C11/44-4. 
MAX FLOW RATE 
NORM FLOW RATE 

0.132 
0.100 

kg/s 
kg/E1 

s- or> /14 

FLOWING PRESSURE 104,000 kPa./(abs) 
FLOWING TEMPERATURE 33.000 Deg C 
DENSITY AT FLOW - 0.950 kg/m^3 
VISCOSITY AT FLOW CONDITIONS 0.010 cP 
SPECIFIC HEAT RATIO 1.000 
DIFF. PRESS AT-MAX FLOW 1.000 kPa. 

RESULTS 

. REYNOLDS No AT NORM FLOW 
AWFICIENT t . 

WANSIBILITY FACTOR Y. 

THERMAL. CORRECTION FACTOR 
.DRAIN /VENT CORRECTION FACTOR 

1.2732E+05 
0.61267 
0.99719 
1.00000 
1.00143 

FINAL -ETA RATIO 0.73018 

-.ORIFICE BORE: (CALL AT NORM FLOW) 
NETT PRESSURE LOSS 
.DRAIN/VENT HOLE. 

73.018 mm )i( 

0.443 kPa . 
3.000 mm 

/ lePA 9 7 

SIGNED DATE: - 9 
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Roscmount Inc. 
11.7 

Nibastirement Division 

t-A) 

The Rosemount 
SMART FAMILY® 

Product Data Sheet PDS 4622 

3 '. C SY S f=e6t-s-r jA-c o -0 -2 . 

. . c) -dcl...z.24-/".1 

Mea surement 
Control 
Analytical 

' Valves 
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Model 3051C DifferentialPressure Transmitter 

PERFORMANCE 

New! - High perforMance: ±0.075%accuricy 
30:1 rangeability 
Microprocessor-based electronics 

FLEXIBILITY 

Small, lightweight Coplanar'" design for easy installation 
Member of Rosemount SMART FAMILY: line. 
HART''. communicationt;vith Model 268 SMART FAMILY Interface 
and Rosemount System 3- and RMV9000 " control systems- 
without interrupting output signal . 

Software-selectable linear Or square root output. 
Stainless steel and aluminum electronics housings 

MAINTAINABILITY 

ContinuOus self-diagnostics for maximum reliability 
Modular design for easy Maintenance 
Local zero and.span'adjustments standard 
Nonvolatile memory needs no batteries 
Sensor module memory. allows easy repair 

. . . 

INTRODUCTION 

The Model 3051C Coplanar 
Smart Pressure Transmitter* is a.- 

high-performance extension of the 
.:Rosemount' pressure instrument 

line. The Model 3051Cjoins the 
distingbisbed RosemoUrit SMART 
FAMILY line of microproceSsor, 
based field instruments. 

. 

The Model 3051 C benefits-from 
the proven capacitance cell.technO1- 

ay pioneered by the Rosemount 
Model 1151., Digital technology... 
Aid in the.Model 3051C ensures 
111,ximUm.accoracy.and rangeabil- 
ity, as Well as an easy interface 
between the field and the control 
room. In addition, the output is.. 

softWare-selectable for linear Or 

square root. 

The extensive use of applicatiOn- 
specifiC integrated circuits (ASICs) 
and surface -mount electronic . 
technology significantly reduces the 

-size: and weight of the transmitter. 
This, coupled with.the Coplanar 
process:cohriebtion, enSures.easy 
installatib.n: 

All. SMART FAMILY instruments 
communicate using the. HART 

.(Highway Addressable Remote' 
Transducer) protocol with the 'hand- 
held Model 268 SMART FAMILY. 
Interface and Rosemount System.3 
and RMV9000 process.cOntrol. 
systems. Figure 1 showS the MOdel 

..3051C and the Model 268. 

In addition to remote communi- 
cations, the 'Model 3051C allows 
you to adjust the analog output' 
spanand zero locally'thrbugh the 
use of integral adjustments. An 
optional digital meter adds diagnos- . 

tic-capabilities and allows you to 
read the digital process variable at 
the transmitter... 

TRANSMITTER 
DESCRIPTION 

Figure 2 showS a functional 
block diagram of the Model 30510. 

The Sensor Module 

The Model 30510 incorporates a 
high-acCuracy capacitance sensor: 

'With this sensor, process pressure 
is transmitted through the isolating 

' FIGURE .i:Model.3051C.Coplariar Pressure 
Tranrnitter shown with Model 268 SMART 
FAMILY Interface . . 

diaphragm and fill flUid.to the Sens- 
. ing diaphragm in the center of the 

capacitanCe. cell. Capacitor plates 
on both sides of the sensing 
diaphragm deteCt its position. The . 

differential capacitance between . 

the sensing diaphragm aridthe 
capacitor plates is directly propor- 
tional to process pressure. . 

The patented capacitance cell is 
laser-welded, and isolated mechani- 
cally; electrically, and. thermally 
from the process medium and the.. 
external environment. Mechanical . 

and 'thermal isolation-is achieved by 
moving the capacitance cell away 
fromIthe process. flange to a posi-. 
tiOn in the neck of the electronics 
housing.. ThiS design relieves rhe- 
chanical.stress on the cell; thereby 
improving static pressure perforT 
manCe and removesthe sensor 
from direct process. heat. 

. . 

-Glass-sealed'pressure transpOrt 
'.tubes and insulated cell mountings 
'proVide electrical isolation, and thus. 
improve the electronic circuitry's , 
flexibility, performance, and tran- 
sient protection.. 

flosernount Inc:. 1988. 1989: 19b0.19.91.. 
. :May he protected by one or more of the ioowing U.S. Pat. Nos. 4..370.890:4.612.812: 4.791.352: 4.798.089: 
4.818.994:4.833.922: 4.860.435: 4.92040:4.988.990: 5.028.746. MEXICO PATENTADO NO. 154,961, 
May DFThend on Model. Other U.S. and Foreign Patents Issued and Pending. 
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The Rosemount SMART FAMILY' Line 

r 

Sensor Mod die 

Analog-to-Digital 
Signal Conversion 

Sensor Module Memory 
Correction. 
Coefficients 
Module 

. Information 

L' 

Electronics tvlodule 

MicrocomPuter 
. Sensor Linearization 

Rerange ' 

Damping 
Diagnostics 
Engineering Units 
Communication 

Electronics Module Memory. 

Range Values 
Transmitter Configuration 

Digital-to- 
Analog Signal 
Conversion 

- 4-20 mA Signal 
to Control 

SysteM . 

Digital 
Communications 

Bell 202 
FSK 

Local Span and. 
Zeit, Adjustment 

FIGURE 2. Model 3051C Differential Pressure Transmitter Block Diagram 

The Model 3051C sensor, mod- 
ule also incorporates: a ternperature 
measurement to compensate for 
thermal effects. . 

. During the characterization 
process at the factory, all sensors 
are run through pressure and-.tem- 
perature cycles over the entire 
operating range. Data from those 
cycles is used to generate correc- 
tion coefficients that are stored in 

the sensor. module memory to 
ensure precise signal correction 

'during operation, 
IDThis sensor module memory . 

also speeds repair. Because"all of 
the module characteristics are 
stored, with the module, the elec- 
tronics can be replaced without 
having to recalibrate or remove, 
separate correction P'ROMs. 

Also located in the sensor mod-- 
ule are electroniCs that convert the 
capacitance and Aemperature input 
signal directly into a digital format 
for further processing by the 
electronics module... 

Electronics Module. 

The electronics nodule consists 
of a single.board incorporating 
ASIC and surface-mount technbl- 
ogy. This module 'accepts the digital 
input signal from the Sensor mod- 
ule, along with the'Correction coeffi 
dents, then corrects and linearizes - 

:the signal. The Output section of the 
.electronicS module conVertsthe 
-digital signal to a,4-20 mA outptit 
and handles communication with 
the Model 268 or Rosemount con- 
trot, systems. 

An optional 'LCD meter, shown 
in Figure 12; plugs into. the elec.. 
tronics board and displays, the 
digital output in pressure engineer-- 

. ing units or percent of analog range 
.values. 

REIM iv mg 
255 

told 

Model 268. 

Data 'Storage 

Configuration data is stored in . 

i nonvolatile EEPROM memory in 

the electronics mbduledf the 
transmitter. This data is retained 
in the transmitter when power is 

interrupted, so the transmitter is 

functional immediately upon 
power-up. 

'FIGURE 3. Sensor MOdule Cross Section 

D/A ConVersionand Signal 
Transmission 

.The process variable is stored 
as digital data, enabling precise 
corrections and engineering unit 
conversion. The corrected data is 
then converted to a standard 
4-20 mA current applied to the 
output loop. The Model 268, the . 

LCD meter,: and Rosemount control 
systems can access the sensor 
reading directly as a digital signal, 
bypassing the D/A conversion 
process for higher accuracy. 

3 
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Model 3051 C Differential Pressure Transmitter 

Communication Forrnat 

The Model 3051C communi -' 
cates via the. HART protOcol, which 
uses an industry standard Bell 202 
Frequency Shift Keying (FSK) tech- 
nique. Remote communication is 

accomplished by superimposing a 

high- frequency. signal On top. of the 
4-20 mA outpUt signal. The 
RoSemaint implementation.of this 
technique allows simultaneous 

. communications and outpUt withoUt 
comprOmising.loop integrity: The 
MOdel 3051C will communicate with 
any host-that incorporates the 
HART protocol. 

SOFTWARE . 

JNCTIONALITY 
Alpe HART protocol allows the 

1.31W easy access to the Co.nfigura 
tion, Test, and Format capabilities 
Of the Model 3051C. 

Configuration 

The Model 3051C can be config- 
ured easily.fibm the Model 268 
hand-held interface or a Rosemount 

'control system. Configuration 
. consists of 'two parts. First, the 

transmitter operational parameters 
are set, which include: 

4 and 20 mA points 

Linear or square root output 

. Damping 
. Engineering unit selection 

Second, informational data can 
be entered into the transmitter to 

allow identification and physiCal 
description of the transmitter. This 
data includes: 

'Tag: 8 alphanumeric . 

characters 
Descriptor: 16 alphanumeric 
characters 
Message: 32 alphanumeric 
charaCters - 
Date, 
Integral Meter Installation 
Flange Type 
Flange Material. . 

Drain/Vent Material 
0-ring Material' 
Remote Seal Information 

In addition to the configurable 
parameters discussed here, the 
Model 3051 C software contains 
several kinds Of 'information that are 
nbtf user:changeable: transmitter 
type, sensor limits, minimum span, 

fill fluid; isolator material, module 
serial number, and transmitter' 
sofhivare revision level. 

Te§t. . 

, 

The Model 3051C performs 
continuous self-tests. In the event of 

a problem, the transmitter activates 
the user-selected analog outpdt 
warning. A Model 268.or . 

-Rosemount control system can then 
interrogate the transmitter to 
determine the problem. 'The trans- 
miller outputs specific information to 

'the Model 268 or control system 
identifying the problem for fast and . 

easy corrective action. If an opera- 
tor believes there is a loop problem, 
the. transmitter can be directed to 
give specific outputs for loop testing. 

Format . 
The format function is used 

during the initial setup of a transmit- 
ter and for maintenance of the 
digital electronics; It allows the 
Sensor. and the 4-20 mA output to 
be trimmed toneet plant pressure' 
standards. fn addition, a character- 
ize-function allowsthe user to 
prevent accidental or deliberate 
adjustment of the 4 and 20 mA 
setpoints. 

Model 268 may We connected at any, 
termination point in the signal loop: 

Signal loop must hoVe 250 ohms 
minimum load for communications. , 

DO not use indtiCtiYe-higed 
protectors;;';: , 

'" 
NOTE 
The standard terminal blink Is p 

Signal loop,may,be grounded .at 
any point or left 

cttii-ed. An integral transient prOieciion terminal block is available (Ti Optiohj as Stibim in Figure 

:FIGURE 4. Model 3051C Pressure Transmitter Field Wiring Connections 
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The Rosemount SMART FAMILY` Line 

Terminal Block 

Hotiiing Rotation 
Set Screw 

(90° Maximum Rotation 
Without Ftirther 
Disassembly) 

Flange Alighinent SCiew 
(Not PreSSUre Retaining) 

. FIGURE 5. Model 3051C Differential Pressure Transmitter Exploded View 
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Model 3051C Differential Pressure Transmitter 

Meier Cover 
(Optional) 

. . 

.0.75 (19)f.--:- 
Clearance for 

Cover 

Transmitter. ... 
CirCuitry. 

This Side - : 

NaniePlate 

. 415 ' 

(105) 

/- 1./2714 NPT Conduit / 'connection (2 Places). 

Drain/Vent 
Valve. 

0.75 (19) 
Clearance for 
Cover Removal 

Certification Label. 
(Protects Span and 

3.20.' 
- 
. ' ZerciScrews) 

' 
. 

. 

terminal 
Connections 
This Side 

Housinj , 

Rotation 
Set Screw r 

Coplanar Flange' 
-. Process Connection 

Per DIN STD. 19213 
2.13 (54) ±0.008-in. 
Connection Centers 

1/4-18 NPT on Coplanar Flange 
for pressure connection without 

the use Of flange adOteii 

6.4 

1,2_14 NPT on Optional Flange 
Adapteri. Adapters can be 
rotated to give connection centers 

" 612.00 (51); 2.125 (54); or 2.25 (57). NOTE: Dirbenitoeis are Inches (Millimeters). 

FIGURE. 6. Model 3051C DU terential Pressure Transmitter Dimensional Drawing 

4 82 
(122) 

4 15 

Certification Label (Protec s 0.1z 
, 

(3) 1/i-i 
Span and 2erri Screvvi) 

, NPT 
' Conduit 

, r 
;Connection (81) 

(2 places) 
. 

0.75 (19) 
Clearance for 

. Cover ReirioVal 

, 

Clearance,fors,:f. 
Cover Removal 

.7 

Trahsihitter 

This Side ', 
.. 

. ' : . 

. Terming 
Connections ' 

This Side 

Rotation 
Set Screw 

. 

o Meter COV4i, 
(Optional) 

Nameplate 

(188) , 

1.65 ' 

(42) 

NOTki riirrieriSIOri; ar'e, t' 

2.13 - (54)- 
. 

/4- 8 Nrrf on Traditional 
Flanges for pressure connection 
inithoUt the use of flange 
adeliteri. ProCeSs connection 
per DIN Std. 19213 

1.05 
(28) (87) (27) 7 

1/2-14 Optional Drain/Vent 
Valve Adapters. Adapters can be 

rotated to give connection ceriteri,, 
of 2.00 (51) 2.125 (54), or 225(57) ; 

FIGURE 7. Traditional Flange Option Dimensional Drawing 

6 
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1\ 

7 

The Rosethount SMART FAMILY" Line 

. . 

6.15 
(156) 

(120) .' 
, , , . , 

PANEL MOUNTING CONFIGURATION 
3/e-16 x 1/6 BOlte (2) 
Supplied tor Attaching 
Bracket .to TrarisMitter 

PIPE MOUNTING CONFIGURATION 
. , 

5/16 X 11/2 Bolts 
c.c/ for Panel 

Mounting , 
(Not Supplied) 

3/i3 .X 11/2 Bolts 
for Mounting 

to Transmitter 

`j.5 (;.c! 
(85) - 

PANEL rvioUki. 
NOTE: Dimensions are Inches . 

FIGURE 8. Transmitter with Coplanar Flange Shown in TypicalMounting Configuration 
with Optional Bracket (Option Code B4) for 2-inch Pipe orPanel.Mounting 

COPLANAR FLANGE 

(61 ri 1, 

'CD \ 
TnAbrriofv. FLAIia 

300 °F oc) 
at Process Fong., 

FIGURE 9. Coplanar and Traditional Flange Options Connected to. a Three-Valve Manifold 

7 
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Model 3051C Differential Pressure Transmitter 

, . 

5/16 >5,7/8 861is 
for Panel Mounting 

.-(Not Stippiled) 

(71.4) 

(222.2) 

03-VALVE MANIFOLD 

(147) 

NOTE: Dimensions ate inc6S 

1.31 
(33.27) 

4.56 
(115.83) 

OPTION 81/87: TRADITIONAL FLANGE 
2-IN. PIPE MOUNTING BRACKET 

, 

OPTION B2/138: TRADITIONAL FLANGE 
PANEL MOUNTING BRACKET 

FIGURE 10. Optional Mounting Brackets f6r Traditional.Flange Options H2, H3, H4; and H7 

275 psi at 100 °F 

720 psi at 100 °F 

285 psi at 100 "F 
740 psi at 100 °F 

NOTE: Options F2 ar'ici 

i.eqUire eight flange 
TRANSMITTER MOUNTED TO 

A TANK FLANGE 
CROSS SECTION OF LEVEL FLANGE 

. FIGURE 11. Level Flange Option 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 80 of 172



The Rosemount SMART FAMILY' Lirie., 

SPECIFICATIONS- 

FUnctional Specific6tions 

Seriice 
Liquid, gas, and vapor applications. 

_Ranges. 

C.ode.1 0 to 0.83/25 inH2O 

. (0 to 0.20/6.22 kPa) 

Code 2 : 0 to 8.3/250 0-129 
'(0 to 2.07/62.2 kPa) 

Code 3 : 0 t633.3/1,000.inH20 
(0 to 8.28/248 kPa) 

Serisor Limits 
Range 1: -25 to 25 inH2O..- 

Range 2: -250 to 250 inH2O 

Rahge 3; -1,000 to 1,000 inH2O 

OUtpur 
Two-wire 4-20 mA, user-selectable 
for linear or square root output. 
Digital process variable superim- 
posed on 4 -20 mA signal, available 
to any host that conforms to' the 
HART protocol. 

Power Supply 
External Power, Supply required. 
transMitter operates on 10.5-55 V 

dc with no load. 

Load Limitations 
Maximum loop resistance is deter- 
mined by the voltage level of the 
external power supply, as described 

- * by: 

1935 

0 

-1 

4 -20 mA dc 

1500 - 

1000 - 
500 

0 
10.5 20 .30 

Hazardous Location' - 

Certifications 

Factory Mutual (FM) Approvals 

E5: Explosion Proof for Class I, 

Division 1, Groups B, C, and D. 

Dust Ignition Proof for ClasS II, 

Division 1, Groups E, F, and G. 

Suitable for Class III, indoor and 

-.outdoor (NEMA 4X) hazardous 
(classified) loca1ions.. . 

15:.Intrinsically Safe for use in Class 
I, Division 1, Groups A, B, C, and 

D, Class II,DiVision 1, Groups-E, 
F, and Gwheh-connected in.* 

accordance with Rosemount 
drawings 03031-1019 and 
00268-0031. Temp. Code T4. 

Suitable for.Class I, Division 2; 

Groups:A, B, C, and D.. 

Canadian Standards ASsociatidn 
(CSA) Approvals 

C6: Explosion Proof for Class I; 

:Division 1, GI-Cups B, 

Dust,ignition Probf'for Class II, 

Division 1, Groups E, F,.and G. 

Siiitable for Class I, DiviSiOn 2, 

Groups A, B, C; and D.Suitable 
for Class Ill, indoor and.outdoor 
hazardous legations, CSA 
enclosure 4; factory. sealed. 

IntrinSically. Safe for ClasS I; 

Division 1, Groups A', B, C, and 
'D. Temp. Code T3C. (Intrinsi- - 

cally safe when connected with 

approved barriers: See 
RoSemount drawing 03031- 
1024.) 

BASEEFA/CENELEC IntrinSit Safety 
Certification 

11: EEx'ia IIC T5... 

EEx is IIC T4 (Tamb = 70 °C). 

BASEEFA Type N Certification 

55 N1: Ex N IIC T5 (Tamb = 70 °a). 

Zero Elevatioh and Suppression 

-Can beset anywhere within the . 

sensor limits as long as the span is . 

greater. than.orequal to the minimum 
span, the lower range value does not 
exceed.the lower range lirriit, eridhe 
upperrange.value does not exceed . 

the upper range limit: 

R = 43.5(Vps-:10.5)- 
Vos = pointer supply voltage 

Communication requires a minimum. 
'loop resistance of 250 ohms. 
' For CSA appovat, power supply must not 

exceed 42.4 V. 

Indibatiori 
Optional 4-digit LCD meter. 

OverpreSSure Limit 
0 psia to 3,626 psig (25 MPa) on 

either side without damage to the 
transmitter for Ranges 2 and 3. 

0 psia to 2,000 psig (13.8.MPa) for 
Range 1. Proof pressure on Coplanar 
or Traditional Flange is -woo psig 

(69 MPa). 

For Option's F1, F2, G1,:and G2, 
limit is 0 psia to the flange rating. 

Static Pressure Limit 
Operates within specifications. 
between static line pressures of 
0.5 psia and 3,626.psig (2,000 psig 
for Range 1). 

For Options Fl , F2, G1, and G2, 
lirnit is 0.5 psia to the flange rating. . 

Temperature Limits . 

'Process* 
Silicone fill sensors . 

-40 to 250 °F (-40 to 12.1 °C 

Inert fill sensor: : 

0 to 185 °F (-1810.85 °.C).*** 

Ambient 
.-40 to 185 °F. (-40' to 85 °C)... 

With integral meter: 
-4 to .175 °F (-20 to 80 °C). 

Storage 
=50.10 230 °F (-46 to 110 °C). 

With integral meter:. . 

-40 to 185 °F (-40 to 85 °C). 
*Process temperatures above 185 "F.(85 `'.C) 

'require derating the ambient limits by a . 

1.5:1 ratio. 

"F (104 "Cl limit in vacuum service. 

"160 °F (71 °C) limit in vacuum service. 

Failure Mode Alarm . 

If self-diagnostics detect a gross 
transmitter failure, the analog signal . 

will be 'driven either below 4 mA or 
-,:aboVe 20 mA to alert the user. 

High orlOwalarm signal is user-'. 
selectable by internal jumper. 

Humidity Limits' 
0-100% relative humidity. 

. . 

Turn-on Time 
Performance within specifications 
less than 2.0 seconds after power is 
applied to transmitter. 

Volumetric Displacement 
Less.than 0.005 in3 '(0.08 cm3). 
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Model 3051C Differential Pressure Transmitter 

Damping 
Analog output response to a step 
input change will be from 0 to 36 

seconds for one time Constant. This 

is in addition to sensor response time 

of 0.2 second (0.4 second for inert fill). 

Performance.Specificatiohs 
(Zero-based spans. reference conditiOns, 

silicone oil lilt -316 SST isolating diaphragms. 

and digital trim values equal Jo the 4-?() mA 

-span setpciints) * 
- 

Accuracy 
±0.075% of span for spans from 1:1 

to 10:1 of URL. 

For Range 1, accuracy equals ±0.1% . 

of span for spans from 1:1 to 15:1 of 

Ur. 
For spans less than 10:1 (15:1 for 

Rarai 1) rangedown, accuracy = 

r11/ 
URL 

± L0.025 + 0.005 k 
Span 

) j% of Span 

(Refererice accuracy includes 
hysteresis, terminal -based linearity, 

and repeatability of the pressure 
sensor.): 

Stability 
±-0.1% of 'URL for 12 months (±0.2%. 

for Range 1). 

Static Pressuie Effect 

Zero Error (can be. calibrated 
pit at line pressure). ( 

0.1% of URL/1.,000 psi (6.9 MPa) 

Wane pressures from 0 to -. 
(0 to 13.7 MPa), ±0:2% of 

URL/ 1,000 psi (6.9 MPa)-for line 

pressures above 2,000 psi 

(1'3.7 MPa) for Ranges 2 & 3. 

±0.25% of URL/1,000 pSi (6.9 MPa) 

for. Range 1. 

Span Error 

±0.2% of reading/1,000 psi 

. (6.9 MPa).. ±0.4% for Range 1. 

Ambient, Tempei-ature -Effect 

±(0.02-5% URL + 0.125% span) 

per 50 °F. for Ranges 2 and 3. 

±(0.1% URL + 0.25% span) 

per 50 °F for Range 1. : 

Vibration Effect 
Less than ±0.1% of URL per'g when 

tested frcim 15 to 2,000 Hz in any 

axis relative to pipe-Mounted process 

-_conditions. 

Power Supply Effect 

Less than 0.005% of calibrated:span 
per volt. 

Mounting Position EffeCt 

Zeit shifts up to 1 .1 ..25 inH2O (0.3 

kPa), whichcan be calibrated out. 

No span effect 

RFI Effects. 
±0.1% of span when tested with 

shielded conduit and grounding from 

20 to :1,000 MHz, and for field 

strength up to 30 V /m. 

Physical Specifications 

Electrical Connections 
, . 

1/2-14 NPT, PG 13.5, and CM 20 

conduit. Model 268 SMART FAMILY 
Interface connections permanently 
fixed to terminal block. 

Process Connections 
1/4-18 NPT on 21/8-in. centers; 
112-14NPT on 2- 21/s-, or 21/4-in. 

centers 

Process-Wetted Parts 

Isolating Diaphragms 
316 SST, Hastelloy , 

or Monel'-` material. 

brain/Vent-Valves 
316 SST, Hastelloy U1", 

or. Monel material. 

Flanges 
Plated carbon steel, 316 SST, 

Hastelloy C, or Monel. 

Wetted 0-rings . 

Glass- filled TFE. 

Now-Wetted Parts 

Electronics Housing 
LoW-copper aluminum or 316 

SST. NEMA 4X, IP 65. 

Bolts 
Plated carbon steel per AST1V1. 

A449, Grade 5; or Austenitic 
316 SST, - 

Fill. Fluid 
Silicone or-inert oil. 

Paint.' 
Epoxy-polyester. 

Cover 0- rings . 

BUna-N. 

Weight 
. Transmitter approximately 5.5 lb 

' (2.5 kg) without Options.. See Table 
1-for option-weights. 

J, K, L 

M5 
M6 
B4 
B1, B7 
82, B8 
H2 

H3 
H4 
H7 
Fl 
F2 
G1 
G2 

Stainless Steel Housing 
LCD Meter for Aluminum Housing. 
LCD Meter for SST Housing 
SST Mounting Bracket for Coplanar Flange 

Mounting 'Bracket for 'Traditional Flange 

Mounting Bracket for Traditional Flange 

Traditional. Flange . 

Traditional Flange 
Traditional Flange 
Traditional Flange 
Level Flange , 3 in:, ANSI 150 Class, SST. 

.Level Flange - 3 irt.,:ANSI 300 Class, SST 

Level Flange - 3 in., ANSI 1.50 ClaSs, CS 

.Level Flange - 3 in., ANSI 300 Class, CS 

3.1 (1.4) 
0.5 (0.2) 
1.25 (0.6) 
1.0 (0.5) 
2.3 (1.0) 
2.3 (1.0) 
2.4 (1:1) 
2.7 (1.2) 
2.6 (1.2) 
2.5 (1.1) 

.10.8 (4.9) 
14.3 (6.5) 
10.7'(4.8) 
14.0 (6.3) 

TABLE 1. Transmitter Option Weights 

Roseniount. the Rosemount logotype, I IART. and SMART FAMILY are registered trademarks of Rosemount Inc.. 

nosemottnt System 3. FiMV9000. nor; Coplanar are trademarks of Rosemount Inc. 

Hastelloy C-76 and liastolloy C are.registered trademarks of Cabot Corp. 
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. . 

The Rosemount SMART FAMIL':, 

Meter Assembly 

Fir! 1) 

koi 

FIGURE 12. Optional LCD Meter Exploded View 

ORDERING INFORMATION (SEE BACK PAGE) 

FIGURE 13. Optional Transient Protection 
Terminal. Block.(T1 Option Code) 

STANDARD CONFIGURATION. 

Unless otherwise specified, transmitter 
will be shipped as follows: 

Engineering units: inH2O 
4 mA: 
20 mA: Upper pange 

Limit ' 

Output: : Linear 
Flange Type: model 

Flange Material:. .;Spedified,Model: 
code option 

0-ring Material Specified 
-:!cbde option 

brain/Vent: SpecifiedthOdel 
Code option, 

Integral Meier: Installed or None 
Alarm: Upscale ' 

SoftWare Tag: (Blahk) 
Customer may. specify ebove items 
et no charge:SaftWarelag (8.Charad-: 
ters) is left blank 

CUSTOM COIlidURATION 
(C1 OPTION) 

If code C1 is ordered, the dustOh-ter 
may specify the ibild*ind data. 
additioh to the standard configuration 
parameters. Refet 
Data Sheet COS 462214623.,. 

. 

DeScriPtor: 16 alPhanumeric 
characters - 

Message: 32 alphanumeric 
characters:. 

Date:. Day, Month, Year 
Damping: SecondS 

OUTPUT INFORMATION 
4 and'20 mA Oornis '6-ids1,be,tke same 
Unit of measure. 

Available units of measure: :: 
inH2O 'mbar 
inHg g /cm2ftH20 

mmH20 Pa 
mmHg kPa 
psi tor( 
bar atrii 

OPTIONAL _THREE -VALVE 
MANIFOLDS- 
(Packaged, 860eretely). 

° No di i 61-di 50-0001: j-vaive 
Manifold, pirbOn Steel: (Anderson, 
Greenwood & Co.; M4AV.C) 
Oki No. 61 i 51-0150-0002: 3-Valve 
Manifold: 316 SST (AriderSOn; 
Greenwood (&. ,d6 , M4AVS) . 

HARDWARE TAGGING 

Transmitter will be:tagged in adder- 
' clanCe With. digtOMer requirements. 

All tags &o.stainieSt steel. Wire-on 
,.,tag standard; customer may specify 
permanent fgd: 

SMART FAMILY, PRODUCT DATA 
ivjocW 

. 268., SMART FAMILY. 
Model 1151 Smart OresstkeTrerigi'niteeP'. 
Model 1151 841det Retrofit 14: . 

Model 3051C Gage Pressure TranSihitter 
Model 3051L Flange MOunted LiguidnleVel Transmitter 
Model 3051C AbsolutePressure Transmitter 

Model 8051C with Model 1199 Remote Seals 
Model 3044C-terivelatui,e Transmitter 
Model 87.12C Magnetic Flowrneter'TranSMitter 

PDS 2560. 
PDS 4593 
PDS 4594 
PDS 4623 
PDS 4673 
PDS 404 
PDS. 4672 
PDS 4659 
PDS 4668 

ti 
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ORDERING INFORMATION 
.66621,. titi Li On tseLiii.,trIANAiltliri 

- - 

_ 0-0.83 to 0-25 in1-120 (0-0.21 to 0-6.22 kPa) 
0-8.3 to 0-250 in1120.(0-2.07 to.0-62.2 kPa) 

.0-33.3 to 0-1.000 in1-120 (0-8.28 to 0-248 kPa) 

k 
4-20 mA with digital signal based on HAP F protocol - 

5' 
2 

4 
8' 
7' 
0 

Coplanar 
Coplanar 
Coplanar 
Coplanar 
Coplanar 

Plated CS 
SST 
lihstelloy C 
Morel 

.Plated CS 

'SST 
SST 
I lastelloy C 
Monet 
Hastelloy C 

Coplanar . .SST Hastelloy C 

Alternate Flange-See Optioifs 1-12, 1-13. 1-14.1-17; .F1, G1, F2. Or G2 

2 

tilA014110DA 

316L ssT 
Hastelloy C-276 

. Monel. -. 

Glass filled 1FE 

2 

Silicone 
Inert fill 

Plated CS 
SST 
Hastelloy C 
Monet 
Plated CS 
.SST 

Epoxy-polyester-covered aluminum 
0. Epoxy-polyester-covered aluminuni 
C Epoxypolyestercovesed aluminum 
J 316 SST 

_ - K 316 SST 
L 316 SST' . 

'h-14 NPT 
'CM 20 
PG 13.5 
'h-14 NPT 

. CM 20 
PG 13.5 

ALTERNATE FLANGE OPTIONS . .. 
(Requires Materfals of Construction Code 0) . 

112 Traditional Flange, 316 SST, SST Drain/Vent, SST Flange Adapters. 
1.13' Traditional Flange, Hastelloy C. Hastelloy-C Drain/Vent. Hastelloy 0 

Flange Adapters 
.1.14 "Traditional Flange. Mortal. Monet Drain/Vent, Wine! Flange Adapters. 
117' Traditional-Flange. 316 SST. Hastelloy C Drain/Vent, 316 SST. 

Flange Adapters ' ; . 
F 1 Level Flange, SST. 3 in.: ANSI Class 150 
F2 , level Flange.-SST. 3 in.. ANSI ClasS 300 
Cl. Level Flange. CS. 3 in.. ANSI Class 150 
G2 ' Level Flange. CS. 3 in.. ANSI ClaSs 300 . 

MOUNTING BRACKETS: ' - ' ' 

04 SST- Mounling Bracket for 2-in. Pipe. and F'anelMotint, SST Bolts . 

. 
(tor use with Coplanar Flange) .. 

01' Mounting Bracket lor 2-in. Pipe MoUnt.,CS .Bolts 
llor use with Traditional Flange) . 

02 . Mounting Bracket for Panel Mount..CS.Bolls (for use with Traditional Flange) 
67 Mounting Bracket for 2-in. Pipe Mount. SST Bolts 

. 

(for use with Tradilional Flange) . . 
. 

08 Mounting Bracket lor Panel Mount, SST Bolls (lot use with Tradilional. Flange) 
HAZARDOUS LOCATION CERTIFICATIONS . . 

E5 Factory. Mittital o - n) Explosion-Proof Approval ' . 

15 Factory Mutudl (FM) Intrinsic Safely Approval .' ' 
. 6 

Canadian Standard's Associalion-(CSA) Eiplosion-Proot. Intrinsic Safely. and 
Nonincendive -Approval (Requires 42.4 V dc max. powdr-supply) 

11 BASEEFA/CENELEC Intrinsic Safely Certificalion . ' - 

Ni ..BASEEFA Type N Ccrlilicalion 
OTHER OPTIONS - - 

L4 AuslenitiC316 SST bolts 
J1 Local zero adjustment only . 

: J3 NO local zero or span adjustment ' .. 
. 

M5 ,LCD Meier for aldminum housing (CodeS'A. B, and C) 
MG LCD Meter for SST housing (Codes J, K, and L) - 

. 

T1- Transient Prolection Terminal Block ' 

Cl. Custom configuration - 

. 

NOTE: Local iero and 
span adjustments are 
stindard unless J1 or 
J3 options are specified 

Ib 

'Meets NACE material recommendations per MR 01-75. 
-T1 Option available with ES, 15, and.C6 hazardous approval 'certifications 

. . 

Rosemount Inc. 

Measurement Division 
12001 Technology Drive 

Eden Prairie, MN 55344 USA 
Tel (612) 941-5560 
Telex 4310012 
Fax (612) 828-3088 1or01 

ROSEMOUNT' 
Measurement 
Control 
Analytical 
Valves 
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FUJI Inverters FVF1-P5S 
200.400V Series 7.5 to 22 kW 

Instruction Manual 
Contents 

1. Introduction 
2. Visual inspection of the inverter Upon 

receipt 
3. Construction 

1) Names 
2) RemoVing the front cover 

4.Installation 
1) Envir.onment. 

2) Mounting direction and space 

3) Mounting in the control cubicle 

5. Wiring 
1) FUJI factorY wiring 
2) Wiring the main circuit terminal 

3) Wiring the control terminali 
4) Wiring the external DB braking 

resistor unit (option) 

6. Operating panel 

'411/ 1) Names and functions 
2) Setting the function and data codes 

7. Description of functipns 
1) Changing functions 
2) General-Purposefunctions 
3) Special functions 

8. Operation 
`1) Keypad opeiation - 

2) External RUN/STOP operation 

3.) Multistep speed operation 
4) Jogging operatiOn 

5) 2nd acceleration time operation 

.9. Maintenance and inspection 
1)1 Inspection before operation 

2) Maintenance and inspection, and 
periodic replacement of parts 

3) Measuring points and meters 
1.0. Failure, diagnosis 

1) Remedy for diSplayed protective 
function to be operated 

2) Remedy to be taken against 
abnormality 

3). Noise interference suppression 
11.Specifications 

1) Standard specification's 
2) Description of the input /output. 

terminals 
.3) Selecting the "distribution and control 

equipment 
4) Outline dimensions, mm 

Fuji Electric co. .Ltd. 
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Using the operating panel 

9 

/ AST) 

ISO MB WO,. 

(1)- Operating panel -operation 
Frequency setting: To change-the setting 

:frequency, use the NI- o up/down keyS. 
key is used to Write to .the-EEPROM. 

Operating: To operate, use the .1R,!..3iN1 key. 
Actual frequency is displayed. 
Stopping:. To stop the operation, use the 

key, Setting frequency 'flashes. 
(2). Changing the- fOnction/data codes 

STOP mode: Check that 'the IsTAP1 lamp 
lights up when -the STOP key 'is pressed: 
Accessing of the PROGRAM. mode: Check 
that the lamp lights up When-the 171 key 
is pressed. 
Accessing of-the function code: Press the 
IsHIFT) key. 

(7.=- Accessing of the- data code: Press . c - 
the A o up /down keys: 
Storing of the code setting: Press the 
key. 

Exiting of the PROGRAM mode: Chebk the 
ITE1 lamp goes out and IsIc'gP1 lamp lights 
up. 

I SET 1 

I SET I 

Mode display and opeiating key functions 
The display section arid the fUnCtion. of the operating keys vary 'depending on mode. 

Mode. PROGRAM mode . RUN mode 
. , 

. STOP mode TRIP mode 

.'. Mode indicator- . - I PAG I [RUN] ISTOPI 1.pRG i I Rurn N 1 ISTOPI WM. I Flt:N 1 iSTAPI , UV I RUN 1 

STOP? 

/ Digital display example 

. 
. 

Function code and ' 

Data code ' 

. Output Hz or Amps' . Setting Hz (flashing) Cause of trip 

Fr (I'i OD (EW rnnn 
- 0 H Li H n n 

Li 111 
n r 
LI 

2 3 R (A) 

Frequency Level indicator Output Hz display : 'Setting. Hz. display 

_v 
cp 

IT? 

a 0 

Aedessing the data code' 

'Exiting the PROGRAM mode 

Accessing the function-Code ' 

Storing the code -- 

Resetting the data code' 

- 

, Piz setti6g 

- 

Hz-Amp disOlay seleCting 

Storing the Hz setting value 

Stopping . 

.Hz setting.' 

Accessing the PROGRAM mode 

Storing the Hz setting value 

Starting 

. - 

. i Resetting the TRIP mode 

- 

.A V 

I PRG I 

[SHIFT' 

I SET I 

IREsel 

I RUN1 

ISUPI 
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Output frequency range] 

1. Introduction 
Before installing or operating the inverter, read this 
performance. 

2. Visual inspection of the inverter upon receipt 
Upon receipt of the inverter, carefully inspect that it-is as specified When ordering, referring to the. 
rating plate. on the front .cover. 

manual carefully to .ensure maximum 

;TYPE.' FVR 075P5S-2 11111. 

SOURCE' AC200-'-230V50/60Hz 
;OUTPUT' CURRENT' 33A . 

FREQUENCY 2-120Hz 
SER.No.. 

Fuji Electric Co. ltd. J..Pan 

Rating plate 

0 

Inverter type 

Applicable motor kWI 

Series 

075- 7.5 kW 

o Power supply specifications 
2 -4.200V 
4 400V 

0 

o Rated output Current 

Input power supply. 

-0 

Important item to be checked 

If; by any chance, depres.sion in the . 

cover, damage to the parts, missing 
partS are found, please contact. FUJI. 

3. Construction 
1) Name 

2) Removing' the front ,cover 

411-1- 
4"-.'^r 

Loosen 
screws CD 

and pull 
off the pin 

(A) 

0 

(4), 

OO 

Remove 
the phillips 
screw 0, 
and the 
cover' ®, 8 
will be 
detached. 

8 Operating panel 
Rating plate 

0 Phillips screw 
® Screws 
® Upper cover 
0 Inverter unit cover 

-C Terminal cover 
Pin 

(C) 
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%. 

4.. Installation 

1) Environment 
install the inverter in a place ;where temperature. and humidity are below 40°C and .90% 
.respectively. Avoid a location where the inverter is exposed to the direct sunlight and subjected to 
dust, corrosive fumes Or excessive vibration. 

2) 'Mounting direction and -space 
i) Direction 

Mount the unit vertically so . that . 

"FVR -P5" can be seen in its front. 
ii) Space 

The inverter generates heat during 
operation. AlloW a sufficient spaCe 

. around the unit as shOwn in the 
illustration on the right. 

3) . Mounting in the control cubicle 
The dimensions differ depending .on 

Over- 5- cm Over. 5 cm 
cooling method. For .further information 
please refer to the technical data far 
panel; design. 
Note:. FVR-P5S comprises -a variety of 

electronic parts including CPU and 
ROM. Install the unit so that it' is 
far away from the noise source. 

5. Wiring 

Over 12 cm 

1) FUJI factory wiring 
Remove the terminal cover and you will 
see the main and control circuit termi- 
nals. When shipped from the FUJI facto- 

- ry they are connected as shown in the 
:drawing on the right. This permits an 
operating panel operation. 
Wiring the main circuit terminal 
i) Power, supply connections (R.S.T.) 

The phase sequence does not matter 
for rotative direction of motor. 

ii) Motor connections (U.V.W.) 
When Connected normally; the motor 
rotates counterclockwise when seen 
from the load side. When the rotation 
is reversed, interchange any 2 Motor 
connections at the U, V and W termi- 
nals. 

iii). Ground terminal connections- 
Be sure to ground the inverter so as 
to prevent the malfunctions due to 
external noise pick up. 

[Warning] 

0 

Over 12 cm 

\ \ \ \ \\\\\\\ 
0 HR 

Grounding 
terminal 

E (GI 

R S T- U w 

Grounding 
terminal 

+ 
E.(G) F 

MCCB 

u w 

Thermal over 
load relay 

3-phase power supply 3-phase motor 

MisConnection of the power supply to the motor terminals U, V 'and 07 will damage the inverter. I 
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3) Wiring the Control -terminal . 

i) Keypad operation. (Panel operation) 
It is unnecessary to modify the wiring after shipment from.the FUJI factory. When 
an external braking unit, please refer. .to the Paragraph 4). 

4.; 
.A- ;. . - 

V I r 

S r , 

(.9 

connecting 

ii) Centrol terminal operation. (external operation) 
Carry out the wiring referring to the draWing below. For explanation. 
of the terminals refer to the Paragraph 11-2): 

InCierter fault signal output. relay 

*1 
40.1 

0, +10, 

Fullscale calibration 
+12, 

Open collector Output- 

A 

30A 305 30C 13 FM C.I C FWD REV XI X2 JOG OFT ax PSI CM SST SAtR. OL 

I-12 3 
-2013)A 1 1<.Q 1/2W 

(Current setting) (Voltage setting) 

When the current pnd voltage are inputted 
*, simultaneously, they are added and the 

resulted value will be set. 

[Warning] 

+27, 
50mA MAX 

, 
I Ct. 

7137.i7.73A7...76". 

*4 Voltage setting input switching 
pin Set at 0 to +10 V when 
shipped from the FUJI factory. 

-10 - 
) 13.--10v 

*1: When using a voltmeter of full-scale, 7 V or less.' 
*2: External DB resistor 'unit thermostat (Normally closed 

contact) 
Motor protective thermal overload relay (Normally clbsed 
contact) . 

*4: This switch is used when the voltage input is from 0 to 
. -10 V. 

Separate the control wiring from the main circuit wiring .as far.as-possible to prevent rnulfunction 
due to noise interference. Never run.them in the same conduit. When they are intersecting each 

. other, arrange so that they meet at' right angles. 
When wiring, use twisted or shielded. wire. Avoid excessive wire length's of wiring. (Grounding 
of shilded wires must be carried out on the inverter side.) .' 

4) Wiring the external DB. braking resistor unit (Op- 
: tiOn) 

When requiring frequent braking or a high torque 
braking: connect an option external DB braking unit 
as shown in the 'drawing on the right. 

Remove jumpers across CM-THR connected when 
. shipped from the FUJI factory. 

[Warning] 
Extermal DB braking unit 

.1. Standard type inverter eguipped no. DB transistor can't apply the external DB braking resistor 
unit. 

- 3 - 
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Power supply 
(200V series) 

.AC200*- 230V 
50/60 Hz 

(400V series) 
: AC400 -460V 

50/60 Hz 

MCCB. 
R 

S 

*Frequency . 

Setting resistor 

r0000ao 
a. 8888 

12I5L trf tb. 

1:1 :13 

30A 

308 

30C 

SST 

SAR 

OL 

S 
T 

13 

12 

Basic wiring' 

Option wiring 

at Option 

it Operating panel 

1) Names and functions 

U 
-V 0 
w 

THRO 
RSTO 

REVD 
XI 0 0 111. 
X2.0 

JOGO 0 0 

SOFT 

CM 
0 

*thermaloverload relay Motor 

cL4jel2 

FM 
I For Cl 

external panel 
BX 

E (G) 

FVR-P5S 

0 

11111111111111 

7, 
1. Voltmeter: Internal resistor 

over 10 kit, full Scale 10.V Frequency or less. 
meter .2. Ammeter: Full scale 1 mA 

or less (10 Id) VR is added 
to the series) 

* Standard type 'inverter equipped no 
DB transistor can't apply the external 
DB braking resiStor unit. . ' 

_1( 

Inverter main circuit diagram 

4 

0 U 

0 V 
o w 

O Frequency Level indicator The outpUt fre- 
quency is displayed in percent. 

O * Digital display The output frequencyoutput 
current/funttiondata code/trip message 
are displayed. 

0 PROGRAM mode. accessing and exiting 
key: . 

Function code selecting key 
© Storing key* 
© .TRIP mode -. reset .key 
0 RUN command key 
© STOP command key 
8 OPeratingfrequency setting/data code se- 

lecting key. " 
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--2) Setting therfunction-and data codes 
. 

. The function of the display and operating keys varies depending on mode: 

Mode ' PROGRAM mode RUN mode STOP.mode TRIP mode 

Mode indicator I PR I I RUN I ISTOPI 
- 

lauitG . I RCN.I. 'STOP' 
I PL.I61 I 

RCS I IST_OP I 

I P-f-t-6 I I 
RCN r,.QP 1 

r-.7 - 

Digital display example 

Function. code and 
Data code ' 

. . 

Output Hz or Amps .Setting Hz (flashing) 

. . . 

CaOse of trip . 

G 

5 0. I 
0 0 (I-tz) I'll 0 01 0 

I Cl . I 0 
Li r LI 0 CI 1 

/ 0,1.3 Ff(A) 

Frequency Level-indicator , Output Hz display \Setting Hz display 

. 

i.,) 

... 

O 0 

Accessing the data code 

' Exiting the PROGRAM mode 

AcCessing the function code 

.. Storing the code 

Resetting the data code 

Hz setting 

- 

Hz-Ariip display -selecting 

Storing the Hi setting. value 

.. . 

Stopping 

Hz setting 

Accessing the PROGRAM mode 

Storing the Hi setting value 

- 

. Starting 

- 

- 

Resetting the TRIP mode 

- . 

- 

LS, V 

I PAG I 

[SHIFT] 

I SET I 

[RESET' 

I Rk: I 

' I STI111 

Set to the PROGRAM mode ( 1E1 lights up.) and operate the following keys. 
: This key is used to select the-function code. When this key is pressed, the left hand two 

digits increments from] 
5610 to Er r 4 one at a time and when ,,DIM is reached, 4 

they return to. 

To select the data code, use this key. When the El key is pressed, the right hand -2 

digits increments one at a time and when the 
decrement one at a time. . 

: This key is used to store the function code and data code. When 'requiring to store two or 
more function and data codes, press this SET ,1 

1 key .every time the function or data code 
is stored. Stored' data will not be volatile even when the poWer supply is removed. 

Example] When setting C u 0 6 . 

0 Press the I eRG1 key. (PROGRAM mode selection) 
.0 Press the ISHIFT1 key. Select 10 for the left hand 2 digits. (Function code selection) 

. 

C) Press the ,n. . and keys so as to set the right hand .2 digits at 18. 

(Data code setting) . 

IsHlFfl 

B11 

I SET I 

key is pressed, the' right hand 2 digits 

® Press the I sET 1 key. (Function and data code storing) 
(); .Press the I inn key. (PROGRAM mode resetting) 

7. Description of functions 
1) Changing function 

i) Display. changing 
This is used to. the display of the digital display between output frequency and output 

current. - 

Frequency display 
1010100 : Current display: 

* The changing of the display content can also be carried out by using the 

operation. 

5 

(Flashes) 

10101010 .Factory setting 

'stun] 

U .0 

key, during 
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ii) Overspeed limiter 
This function is used to limit the output frequency to 150 Hz or less so as to prevent the motor. - 

overspeed due to incorrect setting of the V/F pattern. 
. . 

F151010 : Operation can not be carried out when 150 *Hz is exceeded. 
Operation can be _carried out Factory setting 

- even when 150 'Hz is exceeded. 
3.f Maximunn frequency of the inverter- FVR-P5S is 120 Hz, so the overspeed limiter does not 
. function in respect of the inverter.FVR-P5S. 

/I s 

5 

iii) Keypad panel operationexternal operation selection 
/ IsT°P1 command can be inputted via terminalS FWD and REV (external operation) or 

keypad. operation.: The .external Operation permits the addition of either the automatic .V/F 
operation (automatic accelerating ..operation) or automatic torque boost .(automatic energy- 
saving operation): 

External operation 
: External Automatic .y/F. (automatic accelerating operation) 
: External, automatic torque boost (automatic energy-saving operation) 
: Keypad panel operation Factory setting 

9 
ffiz I 

9 

9 2 

U 3 

iv) Brake torque selection 
When requiring a high braking torque as in the case of abrupt deceleration of`a load with large 
GD2, a high torque brake is 'selected. However, iri the standard type of inverter it is ,necessary 
that a option brake unit (transistor switch) is installed internally and a option DB resistor is 
installed externally. 
When an DC brake is selected, the DC brake operates for a period of 0.1 sec at 2.0 Hz or less 
and the motor will come to a complete standstill. 

Normal brake . 

: High torque brake. 
: DC brake Factory setting 

Even when a DC brake is selected, the normal brake operates up to 2.0 Hz. 

:7 

2 

n 

v) Frequency setting method selection (analog/digital) 
When the frequency setting is carried out from outside, the input method can be selected as 
required. 

213 

2 S 

5 

N 1111 

2 S 

: Operating panel input (Digital setting) 
: Control terminal input (Analog setting) 
: Binary code inptit I Use the OPC-4 option card. 
: BCD code input (Digital setting) Factory setting. 

* When using 2 S 3 , it is 'necessary to change fora special ROM. 

Vi) Operating panel selection 
The input selection is carried out 'between the inverter front operating panel and the option 
OPC-09 remote' control panel. 
When the-option OPC-09 is not used no change is necessary from what is set when shipped . 

from the FUJI factory. 
Front operating panel 

: Remote control panel (OPC-09) Factory setting 
* In case of removing the front operating panel for using the remote operating panel, don't 

change the ;date code of function code 27 to 00. ;(It makes uncontrollable to operate the 
inverter.) 

S 

U 

2 
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2) General -purpose .function 
i) Multistep speed and jogging speed 

The multistep speed and_ jogging speed (frequency)can be set independently.. The frequency 

that can be set; varies depending on V/F pattern code wheri the function code. 10 is selected. 

Select-an frequency desired to set referring to the freqUency code table. Set a data' code (0 to 

50, 0- to 60) for each function code. 

ECU Oj 31 l 

Multistep speed 1 

:Multistep speed 2. 

Multistep speed 3 

Jogging speed 

2 

11 .0 

Frequency -code 

00-50 
00-60 . 

*- Do not set frequencies other than those listed in the frequency code table. 

Fiequency Code Table Unit: Hz 

Factory setting 

v""*"' 
Freautnev cone 

' 
00 

' 

01 
' 

02.04. 
03,05 

06 . 

00' 0 0. 0 

'01 

02 2 2 4 4 

'. 03 6 ' 

04. ' 

.05 . .5.. . 10 10 

96 6 6 12 12. 

07 . 7 14. 14 . 

08. 8 8 16 .16. 

09. 18 '18 

10 10 10 20. 20 

11 11 11 22 22 

12 12 .12 . ' 24 24 

13 - 13 13 26 26 

14 14 14 28 28 

15 - 15 15 30 30 

16 1.6 16 32 '32 

17 17 . 17 34 34 

18 18 18 36 36 

" 19 19 19 38 . 38 

""ern 

cy Fteonen a 

00 01 02,04 
03 05 
' ' 

06 

20 . 20 20 . 40 40 

21 21 21 42 42 

. 22 - 22 22 44. 44 . 

' 23 23 23 46 46 

24 24 24 .48 ' 48. 

25 , 25 , 25 .50 50 

26 26 26 . '.52 52 

.27 27 27 54 54 

28 28 28 .56 56 

29 ' 29 29 . 58 58 

' - 30 30 30 60 60 

31 31 31' 62 - 62 

32 ' ' 32 32 6.4 64 

33. 33 ' 33 66 . 66'. 

34 34 68 68 

35 35 35 70 70 

36'. 36 . 36 72 72 

37 37 37. 74 74 

38 38 " 38 76 76 

39 ' 39. '.39 , 78 78 

010 01c,' 

3 

U 1 

VIF °""`" 

Freauenv coca 

00 01 :02.04 
03. 05 

06. 

- 40 ' 40 40. 80 - . 80 

41 41 41 82 82 

42 . . 42 42 84 84 

43 43 .43 86 . 86 

. ' 44 44 44 88 88 

45. -. 45 45 90 90 -. 

46. - 46 46 -92- 92 

47 47 .47 94 94 

48 48 48 96 96 

' 49 .'49 49 98 '98. ) 

50 50 '50 ' 100 100 

51 . . 51 - 102 

52 52 104 

53 53. 106 

54. .54 108 

55. 55. 110 

' 56 56 - 112 

57 57 114 

58 58 ' 116 

59 . 59 . 118 

'60 60' - 120 

ii) Acceleration time (ACCEL "1), deceleration tir'ne (DECEL 1.) and accel/decel time 

(ACCEL/DECEL.2) u 6 

- 32 different acceleration and deceleration times can 'be set which include abrupt acceleration 

and deceleration, and soft Start and soft' stop..The accel/decel time code table lists the times 

elapsed until the set output frequency (60 Hz) is reached from 0 Hz.after the starting signal has 

been applied.. This. ratio will. riot change -within the range 0. to. 1.20 .Hz: 

ACCEL 1. 

DECEL 1 

ACCEL/DECEL 2 - 

(Commonly used with acceleration 

. and deceleration time) 

. Acceleration'and Deceleration Time Code Table 

url Or 

nI 
i 

n 

Acceleration deceleration 

time code 

06 -31 . 

Factory setting 
U 

U 5 5 

S 

U 5 

.(FVR075P5S-2) 

Data code 00- 01 02 '03 . 04 05 06 07 08 ' 09 . 10 11 12 13 14 15 

AmCCeEl4cEFEL 0.06 . 0.08 0.12 0.16 0.23 0.32 0.45. 0.60 0.85 1.2 1..7 ' 2.3 3.2. 4..5 6.5. 9.0 

Data code 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 . 31. 

ACCEL/DECEL 
time (sec) 

12 17 24 ' 33 . 45 ' 65 : 90 1.25 175 246 340 475 660 925 1300' 1800 
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[Example] 
When requiring a 4-pole motor to be accelerated up to' 
3600 rpm in 5 sec fm.m its standstill state, 

1) Obtain the. inverter output frequency at .3600 rpm. 
(The slip is zero.) 

3600'x 4- 
120 [Hz] 

. -120 
.2). Obtain the time elaped until the output frequency 

changes by 60 Hz.. 
60 . x 5 = 2.5 [sec] 120 -0 

3) Set the data code referring to the acceleration. 
deceleration time code table so that it has an 
acceleration time that approaches the value ob- 
tained from. paragraph .2). It ,is 11 (2.3 .sec) in this 
case. 

[Warning] 
a 

Ouipui frequency Wiz/ 

360 

GO 

240 

180 

. 120 

jrn-7-1-173, r:2; 

01.7 3.2 6.5 10.2 12 19.2 

1 

Change-in output trequen- 
cy" depending on accelera- 

tion 'and deceleration time. 

I [SEC!: 

1 Set- the acceleration or deceleration .time somewhat *longer with due 'attention given to the 
power supply voltage and load fluctuation. .. .. 

2. When the acceleration time .is too short for the load condition, the overcurrent protection 
function (0C1 display) will operate- and the motor will coast to a stop.. ' 
When the deceleration. time is.. too . short for the load condition the overcurrent :protection 
function (0C2 display) or overvoltage protection function (OU display) will operate trip and the 
motor will coast to a stop. 

iii) EleCtronic thermal overload 
FUJI inverters can -provide an overload protection of standard 3-phase .4-pole induction motor 
without an external thermal overlOad relay. This electronic thermal overload relay can provide 
protection in the area exceeding 10. Hz. Obtain the continuous allowable current hoo (ratio 
:against thOnverter rated current) [cY0] using the.following formula and set the data code to 
match the value referring to the thermal overload level code table. 

81 J 

1100 
K x (Motor rated current) 

°/0] .(Inverter rated.currenq x 100 [ 
K = 1.0 (Rated frequency 50 [Hzil 
K = 1.1 (Rated frequency 60 IFiz]) 

Electronic thermal overload level code table 
Data code . 00 . 01 ' 02 03 04 ". 05 06 07 -. Os 09 10 I. 11 12 ..13 ' 14 15 

..1100 

Eo/01 

No . 

opera- 
tion. 

96.i- 

I. 
100 

91 

I 

95 

.86: 
I 

90 

81 

I 

85.- 

76 

I 

80 

71 

.1' 

. 75 ' 

66 

I 

70 

61 

I 

65 

56 

60 . 

51 

I 

55 

I 46 

I 

50. 

41 

I 

45 

36 

I 

'40 

I. 31 

I 

35 

26 

I 

-30 

FactOry setting 
When driving a standard motor of 22 kW, 50 Hz. by.usin-g.a .FVR220P5S-2, the inverter rated cur- 
rent is 86 [A] and the motor rated current 82 [A] (FUJI data). 
Therefore, 

8 o 4-1 
.L1 

liocr,- 
1.8682 

.5 100= 95[ %] 
.. 

Set the program code 0 8 0 referringlo the thermal overload level code table. 
.[Example 2] 

When driving a standard motor of 11. kW, 60 Hz by using a FVR150P5S-4, the inverter rated cur- 
rent is 29 [A] and the motor rated current 20.5 [A] (FUJI data). 
Therefore, 

Set the program code 

[Warning] 

1 1. x 20.5 
mo. I= 

29 
x 100=78 [%] 

referring to the thermal overload level code table. 0 810 5 

1. When the electrbniC thermal overload relay is not used; -set to- LI LI sO as to prevent fault. 
2. The elctronic thermal overload relay can not provide protection for loads in which frequent star= 

up: can 'be expected or pres.s loads. 

- 8 -- 
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iv) Torque boost- 
- 16 selectable torque boosts are available for selection depending on constant torque load and 

..variable torque load. Obtain a boost pattern(A, B or C) from the preset V/F pattern. Then, obtain 

optimum torque boost from the. A (B or C) curve and set the data code (00 to 15) referring:to 

the boost patteM code table. 

V/F pattern 00 01. 

V/F pattern Table 
03 02 . 04 05 

Boost pattern A B C 

06 

8 

Torque 

50'60 
Hz 50.!"60 

'150-991 
100.120 

Torque 

Torque Boost Pattern Code Table 
Data code 1 00 .01. 02 1 03 1 04 1 051 1 06 -07' 1 08 1 09 10 1 11 12 13 1 14 15 1 

Starting torque.. Low 4 High 

al Factory setting 9 

* When the torque boost is too high, high motor sound can be expected, overcurrent trip may 

result at low speeds or the electronic thermal overload relay may operate.. 

v.) V/F pattern" 

'Select one out of 7. V/F patterns dePending. on the base frequency.(rated frequency). and the 

maximum frequency of the motor: 
. 

. V/F Pattern Table . 

Factory setting 

. . 

. 0 0 . . 0 2 0 :1 ; 0 6 

v 

0 

. 

--- F F 

4r 
/11111' 

50Hz 50Hz 100Hz 100Hz. 50Hz 99Hz 120Hz F; 

0 I, 0 3 . 0 5,. [Example] 

v 

. 

1 

. 1 

F 
0 

v 

0 

1 

1 

F 

, 

1 

F 

. 1 

t. 

1 

1 

.1 

0 . 60Hz 60Hz 
. 

120Hz - 120Hz ' 
Base . 

frequency 
Maximum 

F 

frequency 

1. When a V/F pattern to be set does not match the base frequency, motor overheat or start up 

failure due to torque shortage may occur. - 

2. When requiring to set the V/F pattern code to 06, please refer to the optional V/F pattern in the 

paragraph vii). 
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vi) Motor operating sound 
The motor operating sound is influenced by the inverter PWM control.. The noise can be 
reduced by changing the data code. It is unnecessary to change the data code if the sound is 
not a nuisance.. 

Operating Sound Code Table 
Data code -oo 1 .01 . 02 03 04 - . - 05 . 06 I 07 08 09. 

II 

Sound 
.. . .. 

Low Normil sound 4 High sound . 

Factory setting 

vii) Optional 'V /F pattern 
The baSe frequency of the V/F pattern code-06" can be set to any value between 50 Hz and 99. 
Hz as required. In this case, the base frequency is useclfor the dat6 code. 

Setting the optional V/F pattern 
: Setting the base frequenty . *Be sure to set both. 

50 - 90 [F-1z) 

Ai Special functions 
The following functions do not operate with the factOry setting Change only the setting for the 
required function. 
i) Upper limit; LOwer limit 

This function provides 16 pattern for setting of the Upper or Lower limit of the 
freqUency for the external frequency setting input. -- 

Output frequency 1%1 

2 

- 5 

21S 

Factory setting 

Upper limit 
Lower limit' 

code 

00 -15 

Factory setting 

2,1 

100 

.59 

0- 100% 
Lower limit 

0V 
mA 

Upper limit % code 

5. V . 

12mA 

Upper limit 

output 

00- 0 % 

10V. 
20mA - 

Setting 
input 

Data code 00 01' 02 03. 04 05 06 I 07 08 1 09 10.1 11 12 i 13:.1 14 15 

Upper limit freguency.[%] I .100 87.5 81.3 75.0 68.8 I 62 5 I 56 3 50.0 43.8 

Lowerlimit % code 

37.5 31.3 25.0 1 18.8 12.5 6.3 

Data code 00 01 _I 02" 03 I 04 06 07 08 09 10 11 12 I 13'. 14 15 

Lower limit frequency ] %] 6.3 12.5 18:8 25,0 31.3 1 37.5 43.8 50.0 56.3 62.5 68.8. 75.0 81i3 87.5 100 

.:ii) BiaS 
This function can be used with the 
external frequency setting input. It is 

:used when requiring that the setting 
frequency and- motor speed are of lin- 
earity as in the case Of spindle for 
machine tool drive. 

100 

.75 

Output frequency 

(%) .50 

- 10 - 

25 

1:1.-:tds1 

ERN 

0 Setting 

0 V 5 V 10V input 

4 mA 12mA 20m4 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 96 of 172



Bias % Code 
Data code - 01 2 ' 05- I 06 I 07 - 

I 
O8 09 I 10 I 11 12 13 14 I 15 

Bias quantity MI I 0 I 5 lA I. 15 I 20 I '75 I 30 35 50 I '55 60 65 70 75 I 

iii) Jump Frequency 1., 2:3 
This function alloWs the inverter to jump ± 1.5 Hz of a selected frequency so as to prevent 
resonance of machines or structures. The jump frequency can be set at three positions. To 

. set, .select- the function code No.' 16 (17, 16) and data code No.. (Refer to the. frequency .code 
table page 7) 

Factory setting 10I 10101 

;161 :18 

Jump frequency 1 

Jump frequency 2 

Jump frequency 3 

Warning] 

5 

Factory setting 
a ri 

U U 

Frequency code 

+ 

00 50 

00 - 60 

8 U U 

Output frequency 

t 

Jump frequency 1 

Jump frequency 2 

Jump frequency 3 

- Setting input 

1. There is a.case that the inverter's protective function is opeated to set the jump frequency by 1 

Hz 2 Hz. . 

2. When the multistep speed or jogging speed is equal to the juMp frequency, a frequency of 1.5 
Hz higher than the set value will be outputted. 

3. The jump frequency does not function during the period of acceleration and deceleration. 

iv) Inverter overload early warning signal 
VVhen the inverter. output current exceeds the 
setting overload level for the period of over 10 
sec, the open collector OL td CM is ON, and 
then, OFF one second after it has decreased 
below the setting 'overload level. The overload 
level can be set at 10 % interval between 110 
% and 150 % of the- inverter rated current. 

Over load % Code Table 
Data code 00 01 02 

Overload level (%1' No operation 110 . 120 

Factory setting 

v) Frequency agreement signal 
When the inverter outpUt frequency -agrees 
with the setting frequency,.the open collector 
SAR-CM is ON for a period Of time exceeding 
0.-1 -sec.. When the output frequency exceeds 
the .Setting freqUency during the aCceleration 
or deceleration 'period: it is continuously ON 
until the acceleration or deceleration has been 
completed.. (Obtain the. data code referring to 
the, frequency code table, page 7..). 

Factory setting U 

. . 

Output current Overload early warning 
signal setting. level. 

2 U 

OL 

10 sec or less 

ON ON 

Approx. 
10 sec 

Output frequency 
.. 

Setting 
frequency 

0 

Approx. 
1 sec 

Approx. 
10 sec- 
. 

App ox. 
1 sec 

2 

.SAR. 
n ON 

During acceleration 
n 

0.1 Sec' 

During deceleratioh. 
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- iv) Inverter stop signal 
When the inverter. outPut frequency reaches 
the, setting stop . signal. frequenCy, the open Output frequency.[Fizi 

- collector SST-CM is ON: When the output - 

'frequency exceeds the setting frequency dur- 
ing deceleration,- it is continuously ON until the 

. 

deceleration has been completed.- In this case, Setting range. 

it is not ON even when.thesetting frequency is - 

exceeded during acceleration. The stop signal 
frequencV can be set to any value between 2.0 
Hz and 3.0 Hz SST 

Stop Frequency Code Table 

Data code 00 .. 01 02. 03 04 I 05 

Stop signal frequency [Hz) 2.0 2.0 2.0 2.0 2.5 I 3.0 . 

' Factory setting 
vii) Stall prevention level control 

This function is used to control-so that the inverter output.current does not exceed the-limiting 
' value, thus preyenting the motor slip current from increasing. The current limiting value can 

be set to any value between25 9/0 and 95 % of 1.2 times the inverter rated current. 

- [Limiting current] 
Current limiting value (°/0) :x 100 

[Inverter rated current] x 1.2 

Current.% Code Table 

3 

Abrupt- 
deceleration 

012( 1 

Soft stop 

Braking delay time 

Set the stop frequency so as to 

match the braking delay time 

2 

Data' code' 00 .1 01 I 02 03 04. 05 

Currentfimitind value 1/o) litg71 95 90 85 So. 75 

06 

70 

07 

65 

08 

60 

09 

55 

10 

50 

'1 1 

45 

12 

40. 

14 

35 30 

15 

25 

[Warning] 

The stall prevention level control does not function during deceleration and constant speed. 

viii)Autornatic restart after instantaneous power failure/ 
commercial line --- inverter operation 

When an instantaneous power failure. occurs fora period exceeding .15 ms, the protectiVe 
function operates and the motor will coast to a stop. However, when this function is used, 
motor automatic restart' will be carried out during the setting time instantaneousspower failure 

`protection period even when the motor 'rotates. . 

(Automatic restart after 
instantaneous power tailu(e) .iCommercial line -- inverter operation) 

Factory setting 

8i0 

2 810 

8 2 

L rJ 3 

NEE 

No 'operation 

: Operation 

Operation 

Operation 

Operation 

No operation 

Change with setting frequency 

Change With 50 Hz 

Change with 60 Hz 

No operation 

Use the OPC-07 

'Factory setting 

Instantaneous Power Failure Protection Time (Reference) 

2 8 U 

Inverter type FVR 1- I 1 1 1 075P5S-2 1 110P.5S-2 ! 150P5S-21 185P5S:21 220P5S-21 075P5S-4 1110P5S-4 150P5S-4 1185P5S-4 1220P5S-4 

Instantaneous power failure 
5 . 11 18 19 3.5. 4.5 7.5 1 a5 protection'time (sec) 

' II 

. 

[Warning] 

1 The automatic restart after .instantaneous power failuiekomMercial line. --. inverter 
operation function does not Operate unless the function 19 (internal RUN/STOP Operation, 
external RUN /STOP operation) is set. so that 'the -code is r q 010 . . . 

2. The commercial line --- inverter ope.rafion 'can not be carried out unless the option OPC-07 
is installed in the 'inverter. 

- 12 - 
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Function and data code list 

MOO Function oi 'MI ' _Description Application 
Factory 

setting 

00 Display changing 
00 Frequency display . . 06tput Frequency IHNOutput currentlAj- 

00 
01 Current display 0.1 't 0 " A oS .1 I e 3 

01 - Multistep speed 1 

00-60 

_ 

frequency data code No': 

Multistep speed operation (Control terminals X1 and X2 are 

used to select.) - . - 

10" 

02 Multistep speed 2 20 

03 Multistep speed 3 ' 30 

04 ' Jogging speed Jogging operation 05 -1 
16 

. 

(12) 

05 Acceleration time (ACCEL 1) . 

00-31 Accel/Decel time data code No. 

Set so as to match load GD:. 

Shockless acceleration/deceleration . 

Heavy load-light load selection 

06 Deceleration time IDECEL 1.) 

07 'Accel /Decel time (ACCEL/DECEL 2) 

08 ' Electronic thermal overload . 00-15 Therrhal level code No. Motor overload protection . . 00 

09 Torque boost 00-15 Torque boost data code No.. Starting torque-adjustment for use with fans, pumps 08 

10 V/ F pattern (V/ F ratio) 013+18 
. yi F pattern data code No. 
Can meet the-requirements of high-speed motors and 

special motors. 
01 

11 . otor operating sound 00-09 Operating sound data code No. High-low adjustment of motor sound . 05 

12 Upper limit 00-15 Upper limit ratio'data code No. Overspeed prevention due to excessive setting input 00 

' Lower limit . ' 00-15 Lower limit ratio data code No. Secures a fixed flow rate in a ptimping system' ' 00 

14 Bias 00-15 Bias ratio data code No. Motor slip speed compensation 00 

1,5 Overspeed limiter 
00: Oven 50Hz operation is not available ' 

Prevents o'verspeeddue to improper setting of V/ F pattern 00 
' 01 Over 150idz-operation is available 

. 16 Jump frequency 1' 

00-60 

. 

Frequency data code No 

' 

Prevents resonanceibetweeri motor and coupled Machines. 

. . 

--1 

00. 

17 Jump frequency 2 . 00 

00 18 Jump frequency 3 . 

19 
Keypad panel operation external 

. 

operation selection ' - 

00 External operatiOn Operation using relayor.Programable Controller. 

03 . 

01 External A6tometic V/F ' External operation with automatic accel eration of function 

02 Eicternal automatic torque boost .External operation with automatic energy-saving function 

03 Keypad Panel operation Operation via operating panel (keypad operation) 

20 Overload early warning signal 00-05 Overload. setting value data code No: Pro.vides overload protection for inverter 00' 

21 Frequency agreement signal 00-60' frequency data code No. Detectstarget frequency 00 

22 Inverter stop signal : I 00 -05 .Stop signal freq6ency data code No Motor with brake 00 

23 Brake torque selection 

00 Normal torque brake 20% Of motor rated torque 
. 

00 
01 -High torque brake . Ensures 20 to 30% higher torque compared. with normal brakes. 

02 
Normal torque brake 1+ 

DC dynamic brake 
When requiring-a brake until motor comes to a standstill. 

24 Stall' prevention level control . 00-15 
Current limiting value setting 
' . - 
data code'No. 

' 

For load requiring warm-up operation 00 

25 
Frequency setting method 

selection (analog/digital) 

00 Digital setting from operating panel Individual.operation 

01 Analog setting through terminal input Process control operation 
00 ,- 

02 Digital Setting through tiinaryCode . . 

. 

Computer link (FA syStem, centralized control system) 
03 

, 

Digital setting thrbugh BCD tide 

' 26 Optional V/ F pattern 50-99 Base frequency [Hz). When program code i 0 u 0 is set . 50 

27 Operating panel selection 
00 Fri:int operating panel. ' 

When remote control using option OPC-09'is carried out 00 
01 Remote control panel 

. 28 

. Automatic restart after 

instantaneous power failure. 

Commercial line - inverter 

- operation Selection. 

-00 No operation 
Prevents troubles due to instantaneous power failure. 

if 

Use the OPC-07 option card. 

. 

For operation using commercial power.. . . 

00 

01 Change with setting frequency 

'02 Change with 50 [Hz) 

03 *Changewith 60 (Hz] 

04 Only automatic restart function 

.7- 13 - 
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8. Operation 

1) Keypad operation 
i).. Op.erating *frequency 

Operating panel. digital setting 
It can be varied from 0.5 HzUp to the maximum frequency using the IN/IN keys. It is.also 

possible to store the running frequency by using 'SET I key. (ThiS is posSible- even during 

runninij.or stop). 
b) Control terminal analog output frequency setting . 

There are two ways; i.e. voltage. setting and current setting...The output frequency varies 
frorn 2.0. Hz up to the maximum frequency within the input range from 0 V to +10 V,4mA 
to 20 mA. (Wheninputted.simultaneOusly,.theyareadded and the resulted value is set.) 
* The setting input range can be changed from 0' V'to 10 V by changing .the.voliage 

setting input switching -pin (J4 or J5) to the -10 side.. 

ii) Operating method . 

Motor speed 
. When the 1,1_-.'N-1 key .on the operating 

. panel is pressed, the motor starts. It 

decelerates and comes to a complete 
. standstill when: the Isr2PI. key is 

preSsed. (The rotating .direction 
terrnined depending. on control termi- 
nals FWD and REV.), 

* The invdrter. does ..not operate with 
out FWD or REV signal.. . 

NEB 

0101 3 

2 

2): EXternal RUN/STOP operation 
Operating frequency 
a) Operating panel digital setting 

To set, follow the description 
b) Control terminal analog setting 

To set, follow the description 

FWO 

REV 

ON ON 

ON 

in paragraph 8: 1), i), 

in paragraph .8: 1), i), b). 

215101L1- 

5 0 

910 

ii) Operating method 
When the 'control terminal FWD 'or REV 

is ON, the motor starts, and then, it 

stopS when the terminal is OFF. (The 

RUN /STOP key on the Operating panel 

will be ignored.)' 
* When the FWD - and REV signals are 

overlapPed,, the motor will decelerate, 
and come "to 'a complete standstill. 

Motor 
'A 

0 

FwD 

REv 

speed 

) 

ON ON 

I ON' 1 
.ON 

- 14 
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) Multistep speed operation 
i) Operating frequency. 

To set, usethe multistep Speed.(1st, 2rid and 3rd)- 

Operating method 
When the control terminal FWD or REV is 
closed (ON), the motor starts and it stop's. 
when these terminals are open (OFF). (The 
RUN/STOP key is ignored.) To.select, use the 
control terminals XI and X2.' 

Multistep speed 1st 'I CM I I Ni I X2 I 

MultiStep speed 2nd ...... I cNi xi I x2 I 

,Multistep speed 3rd I cm X1 I X2 1 

F4 is a digital.setting frequency on the opeeat: 
ing panel (in case of: u ,, ) or a control 
terminal analog setting frequency. (in case 
of e SIC :). 

Jogging operation 
i) Operating frequency 

To set, use the jogging speed 
ii) Operating method 

When the control terminal. FWD dr 
REV and JOG-are ON simultaneously, 
the jogging starts and it stops Yvhdri 

these terminals are OFF . simulta- 
neously: 

. Motor 
-Multistep 
speed 1st 

.Multistep 
speed 2nd 
Multistep 
speed 3rd 

F4 

11.1310.10 

100 

Jul ;1111 

C1 t rm 

F4 

FWDor REV 

XI 

X2 

ON 

N 

ON " 

ON. 

L3 

ON 

Motor speed 

Jogging speed 
o 

.Joggin§ speed 

When the control terminal X1 or X2 and JOG. 
are ON .simultaneously, Jogging operation 
takes precedence over Multistep speed oper- 
ation. 

.1 

I Lll t71-:711 

I 

1 

L : 

FWD 

'REV 

JOG 

ON 

ON ON 

ON ON1 ON 

5) 2nd acceleration time operation 
A soft acceleration (deceleration) is carried out when the acceleration (deceleratior) is started and 
completed. This ensures shockless short-time acceleration (decelei'ation). 

15t accel/decel time 
2nd accel/decel time 

I C'v_101JSOFT I 

I CM I-I SOFT I 

e 0 ' 

Motor speed 

SOFT 
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 h. .Maintenance and inspection 
1) Inspection .bef6re operation 

When the* installation and wiring has been. completed; carry- out -the inspection regarding the 
followihg matters before applying the.power. 
a) Check .for miswiring. (Refer to Section 5.) 

-b) Check for wire chips left.. . 

c) Check screws and terminals for tightness: 
d) Chetk that the barbed wire -of the crimp terminal is hot in contact with Other terminal. 

2) Maintenance and inspection, and periodic replacement of :parts 
i) Maintenance and inspection - . 

-The:inverter is a stationary. equipment. However, a periodic inspection should be carried-Out so 

as to prevent troubles dUe to the- aged deterioration or the life.. 
[Warning] 

. .When. carrying out an inspection, be sure to remove the poWer -supply and wait until the CR.G 

lamp goes out a few 'minute ,later. 
2. To attach or detach the connector, be sure .to hold the housing. `Take a note of the. correct 

position. 

Maintenance and inspection points 
.Inspection point Inspection item: Inspection subject . .- .ReMedy 

General - 

Emvironment Ambieht temperature.) - 10 to +40°C). Humidity (90% or less). 
- Installation-area vibration )0.5G or less) 

Inspect the trouble and remove 
the cause: - 

. Power supply InPUt voltage (within ± 10% of the rating) Voltage adjustment 

Main circuit 

-Tr, D module Discoloring, malodor' Loosened terminal - Replace the transistor module, tightening 

Smoothing capacitor Liquid leakage, swelling of casing Electrostatic capacity (over 435% of the rating) . Replace.. 

; .. Resistor . Discoloring. Crack . Resistance value (within =10% of displayed value) . : Replace.. 

Cable and wire Discoloring' nd crack of casing Discontinuity - - Replace'. 

OMers Deposit of dust :Looseness in tightened portion Cleaning, tighten.. 

PrintedcircUit - 
-' board ' 

. . 

Hybrid IC Looseness in mounting 
,. 

Vibration proofing . 

Capacitor C 

. . 

r SWelling of casing . 

. . . 

Replace. 

ResistOr. 
. 

.Discoloring .crac.k. Replace. -- 

Connector Loosening,. loss Prevent loosening. . 

Cooling system 
Cooling fan Deposit of dust at the ventilating Portion' ,Bearingnoise . Cleaning Replace 

Cooling fin . Depositof dust on surfaces Cleaning 

ii) Periodic replacement of parts . 

The life of an inverter. varies depending on the environment of installation and operating time 

The lifeiexpectancy of the smoothing capacitor and the cooling fan are 5 years and 3-years 

. respectively, when it -is continuously operafed within the allowable temperature ,range. It. is . 

recommendable for them to be replaced ..before - troubles are experienced.... 

Measuring points and the meters . - . 

, 
. . 

. 

The inverter input/output voltage and current include a high frequency. Therefore; the Measuring . 

instruments must be selected properly. Otherwise, large error can be expected. When measuring 

the current using .a CT, the error. increases as the frequency decreases:Be sure to use ones whoSe 

capacity is.as large as possible.. 

Measuring Point and meters 
Measuring point Rough measurement Precision measurement. 

input 

Voltage ' 

Current. 

V- onrnmeter ' 
Clamp meter 

Moving-iron type voltmeter ' 
Moving-irPn type ammeter 

' Power Electrodynamometer-type wattmeter 

Output 
Voltage 

Current 

V-ohmmeter 

Clamp meter 

Rectifier type voltmeter 

'Moving-iron type ammeter 

. Power - -- 
. 

Electrodynamometer -type wattmeter 
. . 

16 - 
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10. Failure Diagnosis 

1). Remedy for displayed protective function, to be operated 
i) DC.intermediate circuit abnormal. voltage. (OU: Overvoltage, LU: Undervoltage) 

CI Ul 

Is the power supply voltage within the allowable rang 

1 Yes 

No 

Use a nigh torque 
brake. Connect an ex- 
ternal DB resistor. 

Can the decelera- 
tion time be pro- ' 

longed? 

I Yes 

Prolong the decel- 
eration time... 

IYes 
. . 

Is MC and. MCCB 
closed? 

Adjust the power 
supply voltage. 

Yes 

No 

CloSe MC and 
MCCB. 

Test, the power 
supply. capacity. 

When the power supply is ON or 

OFF, the L :1; will be 'displayed. 

However, this Opes not mean the . 

abnornialitY. 

V) Inverter output overcurrent (OC1: during acceler'ation, 0C2-: "during deceleration, 

0C3: during "constant speed operation) 1 

U 
Ct r 
U t JD. 

Adjust the power 
supply voltage. 

VO 
is the power supply voltage within the allowable range? 

Yes 

No 

IYes 

Is the output circuit short,cirquited? 
Output . ctiduit insyla 
Nan resistance anc 
motor rneggenng. 

Yes 

No 

Yes 

1 No 1 No 

Weaken the 
torque boost. 

Is the torque boost 
is proper? 

Can the decelera No 
Oran hate. be pro 
long no? 

Does an abrUpt 
change occur in 
the load? 

Ei,mwaie :Yr bao 

0,CJI C40.1, 

Prolong the accel- 
eration time. 

Yes 

Prolong he decel- 
eration time. 

Adopt a hip torque 
brake. Connect an ix 
ternal De resistor. 

No 

Check the noise 
pickup. 

iii) Overheating (0L1 : Inverter,. external- DB resistor, "thermal overload relay, 0L2: EleCtronic 

thernial overload) 

NG 

3..°f 

-g z u 

Correct the wiring IC09- 

neCtar and the related 
ocirtiord 

U U 

NG Check. the wiring 
from THR CM 

Is the electronic 
thermal 

Change the ther- 
set- to 

terminal. . 

. overload 
set correctly? 

mal' overload 
ting. 

GOOD 1 GOOD) 

Does the thermal 
overload relay op- 
erate ?' 

Yes Reduce the load. (In- 

the motor c-ease out- 
but caPaCity I 

No with an external braking unit. Provided 

Check continuity ' 

between DBR and 
CM. 

(152 

Is the inverter am- 
' bient temperature 
below 40'C? 

CO 

No 

IDoes the tempera- 
ture rise at the ex 
kernel DB resistor? 

Yes Over 150°C 

No Check the wiring. 
Replace the ther- 
mostat: 

1 Yes 

Does the cooling No 
fan rotate smooth- 

. 

.Yes 

Reduce the load. tin- 
crease the inverter Output 
capacity.) 

Replace he Cool - 
ing 'fan. 

Control the ambi- 
ent temperature 
properly 

Reduce the braking 
frequency. 
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iv) CPU error. 

El IT 

Is there any source of ) Yes r 
noise in the vicinity of 
trie inverter) 

Defectii;e 'CPU 

Connect a noise 
killer to the noise 
source.. 

When the protection is displayed, the motor coasts to a stop. To clear, press the IRESETI key-on 

the operating panel after having removed the cause referring to the flow-chart as shown in the 

illustration above. (When:pressing the 'RESET) key, be sure to wait that.the motor has come to a. 

complete standstill.) 

2) Remedy to be taken. against abnormalities-. i Motor is not running: 

.. No 

IS the chargeJamp 
lit? 

Yes 

Check the RST 
set) terminal input. 

No Is the reset input 
off ? 

No 

Yes 

Cneck me FWD 
and REV terminal 
inputs 

Is either 
REV ON? 

FWD or 
' 

Yes 

Is the Sening Ire- 
, quency set to 

zero? 

Yes 

No No Are MC and MCCB 
closed? 

Close :MC and, 
MCCB. 

No 

1 Yes 

Are the voltages for tne 
power supply input ter- 

minals R. S. T normal) 

Powei failure. open 
phase. MC and 
MCCB troubles.. 

Is the voltage out- I Yes 
putted ,from - 

nals 

NO 

4--7 
No 

1 IS the external ana- 1, 

log frequency set? 

' .1, Yes 

Is the wiring for 11.1 Yes 
12, 13 and CI cor , 

rect? 
1 

Change .the fre- 
quency code set- 
ling 

Yes 

Yes 

Is the motor wiring 
correct? 

0 

Yes 

Is 0 to 10V inputted for No 
12 and 4 to 20mA for 
Cl 

Yes 

Inverter fails. 

- 18 

Inverter. fails. 

Motor failure mo- 
tor rock. 

rr 

Correct the wiring. 

Analog frequency 
setting device 
tails 
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ii) Motor is running but speed does not change. 

Does not over- Yes 
speed limiter oper 
ate? 

I No 

Does not the upper 
or lower limit oper- 
ate? 

Yes . 

I No 

Is external analog 
frequency setting 
carried out? 

No Is the wiring for Xl. 
X2 and JOG cor- 
rect? 

No 

Check the over - 
speed limiter. 

Charge the set- 
ting of the upper 
or lower limit. 

Correct_ wiring. 

Analog frequency 
setting . device 
fails. 

No 

No 

1sies 

Is wiring for 11. 12. 
13 and Cl correct? 

I- Yes 

Does voltage and 
current input to 12 
and C1 change?. 

Yes 

Are all setting fre-1 
No 

quencies different ?' 

Yes . 

Yes 
4 

Is the acceleration 
(deceleration) time 

extremely long? 

No 1, 

Yes 

Correct wiring. 

Change frequency 
code setting. 

Inverter fails. 

iii) Motor rotation is not Smooth. 

Change to accel 
Idecel) time to 
match load. 

rai 

or 

om 

Yes [ Does it happen 
dUring acceleration 
(deceleration)? 

Prolong the set- 
ring of accel' (de- 
cell time. 

> 

1 No. 

Does input voltage 
fluctuate? 

Increase power 
supply capacity. 
Use OPC-03.- 

Yes 

j No 

Is load, fluctuation 
too large? 

Increase motor and Inverter 
OUIDUi.CapaCity. Use OPC -06. 
A ttach flywheel. 

Yes 

No 
Is there any noise 
pickup in analog in -. 
put? . . 

Test .analOg fre- 
quency setting de- 
vice. .. No 

Inverter 'fails: 

iv) MOtor is abnormally heated. 

Does V/F pattern 
match motor fat- 
. 

ing? 

Yes . 

Is not motor 'run 
continuously at low 

i speed? 

' NO 

No 

Yes 

Change the.. V/F 
pattern setting. 

Is not load too 
heavy? 

No 

Yes 

Check inverter outout 
voltage for correctness 
in balance. 

GOOD 

Use . special motor 
Weaken torque boost. 

Reduce load. Increase 
motor output capacity: 

NG 

Inverter fails. 

-. 1 0 

Motor fails. 
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3) Noise interference suppression 
i) External noise interference 'suppression 

Attach following noise suppressor to the bower supply input terminals. This ensures enhanced 
suppression- against external noise interference. : 

Example 1 

PoVver'sOpply ' 

. 1200V series) 
AC200- 230V 

50/60Hz 
(400V series) 

' AC400 -.460V 
50/60Hz 

FVR-P5S 

T.E (G) 

Example 2 

Power supply - 

(200V series) (200V series) 
C =0.22p.F AC200 - 230V 

'DC630V ' 50/60Hz 
(400V series) (400V series) 

C = 011:AF . AC400 - 460V 
DC1250V . 50/60Hz 

. C2 

(200V series) 
C1= 0.22µF 

DC630V 
C2 = 0.01,1.F 

DC630V 
(400V series) 

C1 = .0.1µF 
DC1250V 

C2 = 0.0047,LF 
DC1250V 

* When connecting C2, the malfunction of ELCB-due to leakage currentomay be expected. Use 

a special noise suppressor so as to ensure enhanced effectiveness.. 

Power supply. 
(200V series) 

AC200 -230V 
50/60Hz 

: (400V series) . 

AC400 -460V 
50/60Hz 

Noise 
suppressor. 

Inverter, 

S 

E (G) 

* When a *noise suppressor is installed in the inverter output circuit, an inverter-failure may b:e 

expected. 
ii) Precautions for Noise source 

Connect a CR filter (for. AC, circuit) or 'a diode (for DC circuit) in parallel with the 'coil of the 
magnetic contactors or relays so as to prevent noise interference. - 

a) Applying the CR filters and diodes (circuit voltage 
250 V or less) 
C) CR filter capacity 

S2-A-0 C: 0.2 p.F 500VDC, R: 500 n . 

(OKAYA DENKI SANGYO) 
S1-B-0 C: 0:1 µF 500VDC, R: 200.1k. 
(OKAYA DENKI SANGYO) 

Diode capacity (in case operating coil current 1 

A or less). 
ERB240-06C 600 V 1 A (surge 45 A/10 mS) 

b) Wiring example. 

AC 

.Magnetic contactor or 

auxiliary relay 
, 

I or 
S1-13-0 

Equipment CR filter or diode 
Magnetic 

. 

contactor 
(Main circuit) 

AC 1S2-A-0 or its equevalent 

DC 1 Diode or S2-',A-.0 

Auxiliary 
relay 

AC 1' S1-B-0 or its equevalent 

DC .1 Diode or S1-B-0 

Fluorescent lamp S1-B-0 

Solenoid ' - 

Brake ' . 

Clutch' 

' AC '1 S2-A-0. 

DC 1 D ode 

Solenoid, 
biake, 
clutch, etc. 

9(1 7 
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11:Specifications 

1) Standard specifications 

Inverter type 
FVR075 

P5S-2 

FVR110. 

P5S-2 

: FVR150 

P5S-2 - 

FVR185 

P5S-2 

FVR220 

P5S-2 

FVR075 - 

P5S-4 

FVR110 

P5S-4 - 

. FVR150 

P5S-4 

FVR185 

P5S-4 

FVR220: 

P5S-4 

Applicable motor output [kW] -- , 7.5 13 . 15 .18.5 22 7.5 . .11 15 18.5 22 

Inverter output IkVA1 13 17 22 - 28 . 33 13 . 17 22 28- . 33 

Output current IA) 33 45 - 58 -73 86 - 18 23 29 37 - 43 

' Weight (kg] 12.1 .13.1 17 . 18 - 21.5 10.5 11 . 16 18.5 ' ' 20.5 

Input ratings Po Wer supply 
. 3-phase 200 to 230V 50/60Hz (P5S-2), 3-phase 400 to 460V 50/60Hz (P5S-4) - 

Allowable *variation Voltage: 180 to 253V (P5S-2), 360 to 506V (P5S4). 
0.Frequency: ±5% 

Output ratings OutpUt voltage 3-phase200,.220, 230V1P5S-2). 3-phase 400, 440, 460V (P5S-4) 
(same as input voltage) 

Output frequency ' 50Hz. 601-z, 100Hz. 120Hz. 

Frequency stability' ' Digital setting: .±0.02% Of maximum frequency (at 25°C ± 10°C) 
Analog setting: 0.5% of maximum frequency (at 25°C -± 10°C) 

Overload capaCity : - .120 % for 1 minute (Inverse time characteristics) 
PrOvided with current limiter 

Control 
Specifications 

: Control system . Sinusoidal wave PWM-control 

Frequency control range . 2 to 120 Hz 
' 

Analog frequency setting inputs 0 to 10V.DC,. 0 to + 10V DC, 4 to 20mADC 

Frequency resolution Digital setting:-0.01Hz step (at 2 to 60Hz) . 

Analog setting: 0.02Hz step (at 2.1O 60Hz) 

V/ F ratio and torque boost V/ F ratio: 7-pattern, selectable modes with 50 to 99Hz V/ F adjustment, Automatic'Vf F: 
' dump frequencyControl 

Torque boost: 16 selectable modes with Automatic torque boost.. 

Acceleration /deceleration time 0.06 to 1800 sec. (independently 'adjustable acceleration and deceleration.). 
... 

Braking torque . Regenerative braking: 20% 
"DC dynamic braking (at 2Hz or less) 

Jogging:OPeration Fine adjUstment: 

Operating sound selectio 10-,pattern selectable modes (Carrier frequency control) 

Frotection Stall prevention When the motor current reaches the maximum limit on acceleration or deceleration the 
frequency change is supPressed, so preventing overcurrent or overvoltage trip.' 

. Instantaneous power failure . The inverter operates thrbugh a power interruption of 15 msec or less. . 

If the failure is longer than 15 msec, the inverter restarts automatically.. 

External output signal 
. 

' Fault alarm signal (1 Form C. 250V AC 2A), Inverter stop signal, Frequency agreement 
signal, Overload earlywarning signal.. 

Inverter trip and error message . Overvoltage (OU). Undervoltage (LU). Overcurrent while acceleration (0C1), Overcurrent 
whiledeceleration (0C2), Overcurrent while running (0C3) Inverter heat sink.overheating, 
External.thermalOL relay trip (W) Electronic.thermal OL trip (0L2), Operating error 
(Errl ), CPU'error (Err3)' 

.Short circuit for output terminal (P5S-2 only) 
Grounding for output terminal (P5S-2 only) 

:.Indication . 7- segment digitaldisplay. 
. Actual frequency, Load current Etror message . .' Setting data (Functibn code and data bode No.) ' 

Frequency level indicator : 0 to 100% (10 %-steps): Actual frequency or setting frequency is indicated: 

Condition ' Installation location Indoor not more than 1000m above sea level. Do not install in a dusty location or expose 
to corrosive gases or direct rays of the sun. 

- . 

Ambient temperature, humidity -10 °C to +40°C ( - 10°C to 50°C: When mounted inside the switchboard) - 
90% RH or less (non -condensing) 

Cobling system Forceda4-cooling type 

PlUg-in type option..PC'boards Relay output . 8 bit digital input interface . 

.Elackup operation ' 
.Remote operation panel Remote digital display 

Application .. Fans, Blowers, Pumps (Variable torque loads) 
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2) Description of the input/out-put terminals 

Symbol Terminal names - 

- 

Description 

R.S.T. 'Commercial power input terminal . Commercial power supply is connected 

r-3, 
U.V.W. 

. 
Inverter output terminal . 3-phase induction motor terminal 

Fr 
IDB1. DB2) External DB resistor terminals 1 External DB resistor.is connected between DB1 and DB2. 

11 Frequency control common terminal Common terminal for voltage and current setting (Do not ground, since this is not 

isolated from CM) 

12 . - Frequency control inputterminal'2 '. When any'value from OV DC to .m 10V DC is inputted'. the maximum frequency is 

reached at :-. 10V and in proportion until OV is reached. Input impedance is 22k12. 

13 Frequency control pdwer supply terminal Stabilized power supply + 10V DC, 10mA or less (for terminal 11) . 

C1 Frequency control auxiliary terminal When any value from 4 to 20mA is inputted, the maiirnum frequency is reached at 

20mA and in proportion-untit4mA is reached. 

' CM Control circuit common terminal 

- 

Common terminal for control input/output signal (Do not ground, since terminal 11 is 

not isolated:) 

FWD Forward command signal terminal Forward command signal via CM, FWD and. reverse cornmandsignal via CM, REV: 

REV Reverse command signal terminal (Inverter decelerates and comes to a complete standstill via CM, FWD, REV.) 

BX Coast -to -stop input terminal Coast-to-stop via BX. CM (Used to apply mechanical brakeduring inverter operation) 

JOG - - Jogging command input terminal . ()Oration at jogging speed via CM. JOG (JOG has priority to X1. X2) 

X1' Multistep speed operation command . Multistep speed 1. via CM. X1, multistep speed'2 via CM, X2. Multistep speed 3 via 

' X2. 

input terminal 1 

Multistep speed operation command 
input terminal 2 

CM. X1. X2 (When no input is made to X1 or X2; operation is carried,Out with external 

setting.frequency.) 
.. 

O 

SOFT 2nd accel /decel time command input. Change to 2nd accel/decel time via CM. SOFT (When input is not made to SOFT, 

terminal operation is Carried out with nOrmal,lst accel/decel time.) 

THR External thermal overload relay, external Motor coats to a stop, when CM, THR is open, (When neither external thermal 

DB resistor thermostat terminal. . - overload nor external DB resistor is available, inverter can not be operated unless the 

THR and CM is short-circuited.) 

RST Reset signal input,terminal Protettive (unction-is reset when CM and RST is short-circuited for over 0.1 sec. Of 

input is made to FWD and REV, restart is made the moment reset is made.) 

FM Frequency meter terminal + 10 is outputted when the maximum frequency is reached and inOroportion until OV 

is reached. . 

` ',. DC voltmeter (7 to'10V) ,.. internal resistor over 101d2 

' 'DC ammeter (1mA)':..10kf 2112 is connected in series. . 

Digital counter. terminal Outputted as a pulse train via FM terminal 

r Pulse frequency = Ou pUtfrequency x n ' 

Maximum frequency' - (14z1 1,50 '60 100 120 150 180 200)240 3001360 

n 24 24 121.12. 8 8 IS I 6 

. I. Not provided. for FVR -P5S. . . 

. . . . . 

,*2. When inputting any one from 0 to,- 10V, change the.pin (J4 or J5) to - 10 side. 11 is for OV and 12 for 0 to - 10V. Ddnot connect any to 13. . 
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Program protection. 
Program protection can be provided so as to prevent the selecting function . 

and data codes from being changed_due to the user's misoperation causing 
troubles. 
i) PROGRAM protection procedure 

@ PresS The PRG key 
(PROGRAM mode selectiOn) 

2 Press the STOP.key and hold it while pressing the SET key 
(PROGRAM protection) 

3 Press the PRG key 
(PROGRAM mode resetting) 

ii) PROGRAM- protection clearing procedure 
O Press the PRG, key 

(PROGRAM mode selecting) 
0 Press the STOP key and.hold it whilq pressing the RESET key 

(PROGRAM protectibn clearing) 
0 Press-the PRG key 

(PROGRAM mode resetting). 
* When changing the function and data _codes, clear the PROGRAM' 

protection. 

17-71'n :7 Ulu l A 
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2 
C- 
o 

. (...)- 

- SST . Inverter stopping signal output terminal When the frequency set with function code "22" is'reached during decelerkion. SST 

and CM are ON. (Open collector output. 27V. 50mA max.) 

SAR Frequency agreement signal output 

terminal . 

When the frequency set with function code 721.- is reached. SAR and CM are ON. 

(Open collector output. 27V, 50mA max.) ' 

OL . Irnierter overload earlywarning signal 

output terminal 

When the output current.set with function axle "20". is exceeded for over 10sec, OL 

and CM are ON. (Open.collector output. 27V, 50MA max.) . 

30A 

308 . 

30C 

Inverter fault signal output terminal - Output is made via 1 Form contactS to indicate that inverter protective function 
operates. (Contact capacity for resistance load 230VAC. 2A. 30VDC.2A) 

i 
- - - 1-----1. 1 

30B (5-H. 30B 
1 .30o 300.-1-0-.. 1 

---0 ' 0-1--30A - .L _ __ -J 30A 

(Nofrnal) - (Fault). 

3) Selecting the distribution and control equipment 
i) D& C equipment 

Motor output (kW] 7.5 - . 11 - - 15 _ 18.5 22 - 7.5 - .11 15 ' 18.5 22 

Inverter type 
FVR075 

- P5S-2 

FVR110 : 

P5S-2 . 

FVR-150 

P5S:-2' 

' . FVR185 . 

' P5S-2 -' 

FVR220 

P5S-2 

' FVR075 

- P5S -4 

FVR110 

. P50-4 

. EVR150 

P5S74 

FVR185 

P5S-4. 

FVR220 . 

P5S,4 

Inverter output fkvAl. 13 . 17 22 28. 33 , . 13 . 17 - 22 28 ' 33 .. 

Applicable 
wire size 
[mm'] 

-Main . 

circuit; 5.5(14) . 5.5(14) 14(22) 14(30) : 22(38) . 3.5 t5.5) 5.5(8) 5.5114) -. ' . 5.5 (14) X4(22) 

Contiol 
circuit 0.5 ( .25) 

FAB. SA53/50 SA63/60 ' SA103/75 SA103/100 S-A103/125 1 SA33/30 SA33/30 1- SA53/40 SA53/50 - SA53/50 

Fuse (A] - 40 . 60 . . 75 . 100 100 1 -- 30 - 30 40 . 60 I 60 .. 

magnetit.contactor SC-2N SC-2S.N - SC-3N SC -4N- SC-5N ' SRC3631-5-1 SC -1 N SC-2N SC -3N SC-4N 

Thermal overload - 

'relay 
TR-3N 

(2436) 
TR-3 ' . 

, l34--- 50) 

TR-3 

- . (45-7-, 67) 

TR-6 - 

(54 -:- 80) 

TR-6 

(65-95) 
TR-3N 

(12-18)' 
TR-3N ' 

(18 - 26) 

TR-3N . 

(24-36) 
TR,3N 

.- (28 --- 40) 

TR-3N 

'134 -50) 
Spark killer S2-A for magnetic contactors), S1-8 (for con rol relay and timer) 

ii) External braking unit 

Type ' DB075-2 DB150-2 -- DB185-2 DB220-2 . . DB0754 - DB150-4 . DB185-4 . ' DB220 -4 

Resistor 

.Capacity, 
,[kW] 

- 1.2 2.0 2.4 ' 2.8- ' 1.2 2.0 2.4 2.8. 

Resistance 
(n1 . 

15 12 10 8.6 66.7 40 33 1 .286' 

. Applicable inverter FVR075P5S-2DB FVR110P5S-2D6 
FVR150P5S-2DB 

FVR185P5S:2bB FVR220P5S-2DB FVR075P5S-4DB FVR110P5S-4DB 
FVR150P5S-4D8 

FVR185P5S-4DB FVR220P5S-41)8 

Outline drawing- D 

Motdr output (kW) . 7.5 .. . 11 - 15. - 18.5 -. 22 7.5 11 15 18.5 22 

- Average braking torque Plo] 100 100 100 100 100 - - 100 100 - - 100. 100 - 100 

Allowable 
braking 
character- 
istiCs ... 

Allowable: 
braking ,. 

frequency 
(%1 

. 

10 10 10 10 10 10 H 10 (0 10 .10 - 

Continuous 
allowable 
braking .. 

time iseC] 

20 . 20 - 20 '20 . 20 ' 20 - 20 

. 

:20 - 20 20' 

Inverter (kVA) 13 --17 ' 22 28 33 . 13 - 17 . 22 : .28 - 33 
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4) Outline dimensions, mm 
i) Inverter unit 

, Type 
Fig No. 

FVR075 
. P5S-2, 4 

FVR110 . ' 

P5S-2, 4 
FVR150 
P5S-2, 4 

FVR185 ' 

P5S:2. 4 
FVR220 
P5S-2, 4 

'. Front view . Fig '1 : .: Fig 1 Fig 3 Fig 3 Fig 5 

Side view Fig 2: Fig 2 Fig 4. Fig 4 ' Fig 6 

ii) Braking resistor 

.ma,3 75' 

A 

15E1075-2(1 .:150 
0B055- 2(4)1: 100 

I 

7117 
I I 1- 

I 

I I. 

I 

.) $. 

e - 2 

Fig A Fig B 
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Function and data code list 

MOOD Function. - Do.. - Description . 

- 

Application 
Factory 

setting 

00 Display changing 
00 : Frequency display .OutpUt Frequency (Hz)/Output current (A) 

00 
0.1 Current display . 1151 0.101 Cl ==> i12.1 3171 .1 

01 .Multistep speed 1 

00-60 

. 

.frequency data code No.- 

Multistep speed °Relation (Control terminals X1 and X2 are 

used to select.). . 

10 

.02 Multistep speed 2 . 20 

03 Multistep speed 3. 30 . 

04 Jogging speed 
_ 

Jogging operation . 05 

65 Acceleration time (ACCEL 1) 

00-31 'Accel/Decel time data code No. -, 

Set so as to match load CD'. 

Shockless acceleration/deceleration 
Heavy load-light load selection 

16 
(12) 

06 Deceleration time IDECE 1) 

07' Accel/Decel time (ACCEL/DECEL 2) 

08 Electronic thermal overload' 00-15 Thermal level code No.. Motor overload protection 00 

09 TorqUe boost 00-15 Torque boost data code No. Starting torque adjustment for use with fans, pumps . 08 ' . 

10 . V/ Epattern (V/ F ratio) 00-18 V/ F pattern data code No. 
Can meet the requirements of high-speed motors and 

special motors:' ' ' 

01 

.11 Motor operating sound 00-09 Operating sound data code No. High-low adjLisirrient of motor sound . 05 

12 Upper liMit 00-15 Upper limit ratio data. code No. . Overspeed prevention due to excessive setting input . oci.. 

13 Lower limit ' 00-15 Lower limit ratio data code No. Secures a fixed flow rate ina pumping system 00 ' 

. 14 Bias 00-15 Bias ratio data code No Motor slip speed compensation 00 

. 15 Overspeed limiter- 
00 Over 150Hz operation is not available 

Prevents overspeed due to improper setting of V/ F pattern 
' - .- 

00 
01 Over 150Hz operation is available . 

16 Jump frequency 1 

00-60 

. 

i Frequency data code No ' 

. 

Preventt resonance between motor and coupled machines. 

00 

17 JurnR frequency 2 .00 

18 Jump frequency 3 00 

19 

. 

Keypad panel operation'external 
operation selection - . 

00 
.. 

External operation Operation using relay or Programable Controller. 

03 
01 External Automatic V/ F . External operation with automatic accel eration of function 

. 02 ' External automatic torque boost External operation with automatic energy-saving function 

03 Keypad panel operation Operation via operating panel (keypad operation) 

.20 . Overload eariyWarning signal . 00-05 Overload setting value data code No. Provides overload protection for inverter - 00 . 

21 Frequency agreement signal 00-60 freqUency data code No 'Detects target frequency . 00 

. 22 . Inverter stop signal 00-05 Stop signal frequency data code No. - -Motor with brake 00 

`'23 ' Brake torque Selection . 

00 Normal-torque brake 20% of motor rated torque ' 

. 00 . 

01 High torque brake .Ensures'20 to 30% higher torque compared with normal brakes. 
- 

- 
02 

Normal torque brake + 

DC dynamic brake . 

When requiring a brake until motor comes to a standstill. 

24' Stall prevention level control 00-15 
.Current limiting value setting 

. data code No. ' 

For load requiring warm -up operation 00 

25 

. 

Frequency setting method 

selection (analog/digital) 

00 Digital setting frorn operating panel Individual operation. - 

00 
01 Analog setting through terminal input Process control operation 

-02 Digital setting through binary code - 

'Computer link (FA system centralized control system) 
03 Digital setting through BCD tide 

' 26 Optional V/ F pattern 50-99' Base frequency [Hi) When program code i 0 C F) is set ' '.50- . 

27 Operating panel selection . . 

00 Front operating panel 
When remote control using option OPC-09 is carried out ' - -00 

01 Remote control panel 

28 

. Automatic restart after 

instantaneous pciwer:failure. 

Commercial line -- inverter 

. operation selection. 

. 00 .. No operation 
. 

. 

Prevents troubleS due to instantaneous power failure. 

Use the OPC-07 option card. ' 

.Foroperation using commercial power. 

00 

0.1 . Change with setting frequency 

. 02 dhange with 50 [Hz). , 

03 Change with 60 [Hz) 

04 Only automatic restart function 
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kistruction -Manual 

MICRO CONTROLLER E 

Z -SERI'ES 

TYPE: PYZ 4 

5 

7 

n'T;tiol 

Fuji Electric Co.,Ltd. 

it= .,. 2 

I P-TN2PY2Db-S 
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INTRODUCTION 

You*are now the owner of Fuji's Digital Temperature 

Controller. 

Before using, be sure to check the instrument for correct 

specifications. 

, This instruction manual has been prepared for final users. 

CONTENTS. 

Introduction 

1. Functions of their keys and displays 1-1 

Page 

2.. Operation. 2-1. 

2.1 Preparation for operation 2-1 

3. Fault indication 3-1 

4. Use of dual output type (option) 4-1 

of heater breakalarm (option) 5 -1 

6'. Change of functions 6 -1 

67.1' KindsOf second parameter .and meanings O . 6 -1 

FUnction setting 6,1 

Outline dimensions and panel cUtout. 7-1. 

. Terminal connection diagram. 8-1 

9-1 

10. Cautions for installation and wiring . . , 10-1 

11,1 

12. Ordering code 12-1' 

9. Control/alarm output and indicating lamp .. 

11. Specifications 
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O 
(11) 

1 , FUNCTIONS OF 'THEIR KEYS AND DISPLAYS 

0 0 
I 

C. rt . t. ,e 
-I in PV 1 1 I-I 

SV 1 i f f ll _./ 

41W/ OOP 

MP CID 
aessimrs..5 

I 

CI C2 L HO 

PV I SI II II 
I LI LI LI 

SV innn 
-22; IGIII CZD 

CID I CI:59 Ca!) CED 
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PYZ4 

Table-1 

Item' ' 
- Function 

C) Control.outputlamp (green) : Cl: - Control:output "1"..indicatiOn (lamp is 
- 

. lit at ON) 
C2: Control output "2" indication (lamp is 

lit at ON) (option) ' 

0 Measured value (PV) lamp (red) Indication of measured Value. 

0 Set value (SV) lamp (green) Lamp is lit while indicating set value (SV). ® Parameter lamp .(green) Indication of set value (SV) and various 
parameters (PID, high/low alarm, heater . break alarm, etc.) 

(D. bown-key (commOn to all digitS) Numeric value of digit selectedby up.-key 
goes down.. 
When parameters do-not flicker; press.the key. 
Parameters are indicated sequentially: 

. 

SEL key, indication and Down-key indication are 
reverse. 

(Di Direct SV select.key Set value (SV) is indicated by pressing.this. 
key. 

. 

(-7) .Parameter select key Parameters are indicated in orderat each 
press of this -key..." - - 

0 Data key Indication of parameter data selected by 
parameter select key. 

C) Data entry key.. Data are registered after they have been 
changed. (Changed data cannot be registered 
unless this key is pressed.) 

1-digit-Up-key: Numerical'value of digit flickers at a press. 
It goes up while repeating to press this key. - 

41,70 10-digit up-key NUmeric value of 10-digit fackers at.a press. 
It.goes Up while repeating to.press this. key. 

1g .,100-digit up-key Numeric value of 100digit fliCkers at a press.. 
It'goes up while repeating to press this key. 

. 

- 

It returns .to "0" after it reaches "9" and, 
at the same time; the 1000th digit goes up - 

by "1". ' 

Heater break alarmlamp (red) Lamp is lit: t ON of heater break alarm 
output (option) 

& AlarmlatO (red) H: Lamp is ON'at high alarm .(option) 
L: Lamp is Mat low alarm (option) 

Auto tuning lamp . Lamp flickers during.PID auto tuning. 

0]) Control output lamp (green) Lamp is lit at .0N of control. output. 

@ Parameter indication ', Indication of measured value (PV), set value . 

.(SV) and various parameters 

0.) Measurecvalne (PV)-lamp (red) Lamp is lit at indication of measured value (PV) 

©9 Set value (SV) lamp (red) Lamp.is lit at indication of set value °(SV): 

20 selectiKey.: Selection of measured value (PV) or set value 
(SV) at each.-press of this key 

1-2 
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2. OPERATION 

TurnON the power and the measured value (PV) and set 'value . 

(SV) indicators show. , then a measured value and 

set value are indicated a few seconds later. 

2.1 Preparation for operation 

To ensure correct operation of the controller, it is 

_necessary to set.parameters fitted to the controlled 

system before operating according to the procedures 

shown in the setting method. While setting parameters, 

be sure to turn OFF the system for the sake of safety. 

ForChangingthe.ordered specifications- after purchase, . 

refer to "Setting, :method of second.block parameters" 

shown.on Page 6-2. 

(1) Kinds of parameters and meaning 

Table 2.1 shows a list of parameters. Note that some 

parameters are not indicated depending on Code 

symbols. 

Parameters are indicated in the order of SV P I 

LoC 4 SV. To return indicating SV, with 

another parameter indicated, press the SV key. 

,Press the O key, and parameters are indicated in the 

order of SV . LoC P SV. 

(2) Setting method of parameters 

See the Table 2.2, 2.3. 

When the PID value has not been determined 'at the 

operation with PID action, the auto tuning function 

should be used. 

When altering plus sign to minus, press the CDkey 

after setting all digits to 7". 

When altering minus.sign to plut, press the key 

after setting all digits to "0". 

2-1 
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o At the'end of auto tuning, 

flashing:gOesoff and.the auto 

tuning code is automatically 

resetto'"0-": 

(c) Meaning of auto tuning data 

0: Autotuning is disable 

1: Standard type auto tuning 

PV is compared with SV during auto tuning. 

2: Low, PV type 

PV is compared with (SV-10%FS) during auto 

tuning. 

(d) When the auto tuning is completed, the PID 

parameter is saved even if the power is turned 

OFF. 

(e) During auto tuning. PV May be oscillated greatly 

depending.. on process. If it is-not'deSirable, do 

not'use.:the auto tUning_function. 

(f) When auto tuning is not'completed:Wihin'A hours, 

It means that the auto tuning function is 

abnormal. .In "such a case, check the control 

syStem andthen repeat the auto tuning once again. 

(g) -Whem:the process Operating condition has changed, 

carry out the auto tuning Again. 

(h) During auto tuning,'-PV- and. output vary as shos;in 

Figs-. 2-1 and 

(4) With.the PYZ left for'30 seconds after key 

operation, the parameter indication is reset to. SV 

indication automatically.. 

(In case of PYZ4, the parameter is reset' to PV 

indication.). 
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Standard. type 

(Set value) SV 

(Output 

Low PV type 

ON 100% 

OFF 0% 

in operation- 

1 PV 

1 I 

I I 

1 

I I 

1 

I I 

I I 

1 

II 

iI 

I 

I 

.1, 

ON 

OFF 

ON 

OFF 

1 

I 

ON 

OFF 

Fig. -1 

AT in Operation 

Time 

Time 

(Set value) SV 

SV - 1O %FS 

ON 100%. 

(Output) 

OFF 0% 
. 

I. 
I 

ON 

OFF 

ON 

OFF 

Fig, 2-2 

2-4 

Time 

> TiMe 
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List of parameters 

Table 

Parameter 
.symbol It Meaning 

' 

. 

. 

- Description 

. . 

Initial value prior 
to delivery 

SV 
"I 
1 

. 

SV 
. 

Set value 
. . 

Settable within the input range 

. . 

'Ordering. .. 

specification 

,-, 

' -I 

I 

P Proportional band Setting range: 0.0 to 999.9% 
action* at "0" setting- 

' (IC should also be set to. "0"). 

. 

! 
1 

1 

Integral time Setting range: Oto 9999 sec. 

Integral action is OFF at "0". 
':0 

. 

I 

' 

D 

. 

Derivative time - 

... . 

Setting range: 0 to 3600 sec. 
Derivative action* is OFF at "0". 

. 

' 

1 

0 , 

,,,_ 
t 

AL . Low 

. 

Settable within the input range. - ' ' 

Not indicated without alarm function.. 10 

. 1 

.','N ' 

. I 

. 

AH High 
. 

. 

-Settable within the input range. - 

Not indicated without alarM function. 
. 10 

_ 
I 

- 

[ 

TC 
. 

. Control cycle of. 

control output '1 

. 

. 

Setting range: 0 to 150 sec. . 

"0 means 0.5 sec. Set at 

P = O. Not indicated at current 
output.. . 

. 

Contact output : 30 

SSR drive output: 2 

'scot. 
i-i, , 

I 

HYS 
. 

HySteresiS width of 
control output 1 - 

. 

Setting range: 0.0 to 20.0% . 0.3 . 

1.-,',5 
Hb Heater break .alarm 

.. 

Setting range: 0 to 50.0A. .See 

Page 5-1 for setting. Alarm. 
fUnction is OFF at "0.0" 
Not indicated.without heater-break 

. alarm'function. - 

0.0 

ii 7 AT 
. 

Auto tuning Used for automatic setting PID 
parameters. 
0: Disable 
1: Standard type autotbning 
2: Lower PV type autotuning. 

-, 

/1.. 

r" :1 

i_ 

. 

TC2 
. 

Control:cycle of 
control output'2. 

Setting range: 0 to 150 sec. 
"0" means 0.5 sec.. - 

. 

Not indicated without lunction of . 

control outpUt 2 and at current 
output... 

Contact output .: ,30 

SSR drive .output:. _2, 

.'" .: 

0,0! 
CooL. Propottional .band. 

coefficient for 
cooling .output 

.. 

etting 'rarige: 0.1 to 100.0 Setting' 
Not indicated without function of 
control output 2 . 

1.0 

11-, 
db 

- . 

.Proportional band . 

shift for cooling 
-output 

. . 

. 

Setting range: 50.0 to +50.0 
Not indicated without function of 
control output 2 

0.0 

,...! - 
, 

- v LoC 

' 

Key lock' 

. 

Data setting inhibit 
. 

0: Release (all data settable) 
1: 'Inhibit. changing.the all data 
2: Inhibit'changing the.all data 

other than set value (SV) 

* 2-position action (ON-OFF action): Control output turns ON or OFF by comparing 

PV with SV 

2-5 
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FAULT INDICATION 

The controller has a faUlt-indicatinq function- so that the 
cause 'of fault can be' removed quickly., 'After the. cause' has 

been removed, be-sure tb.turn off and' then turn on the.power 
. switch.. 

Table 3-1 

Indication Cause - -Control. output 

tilUlili: 

(2) Burnout of thermocouple sensor 
'(Upscale.burnout)- 

2 BUrnout of resistance bulb 
sensor (upscale burnout) 

0 J. thermoCoupleinput temperature 
ois-more than 111 °C ' 

0 E .thermocouple input temperature 
is more'ihan 850°C 

O1 In case of upscale burnout 
OFF or less than 4 mA in reverse. 
action . 

ON or more than 20 mA in normal 
action . 

' 

(:) In case of downscale burnout 

ON or more than20-mA in reverse 
action : 

OFF.oeless than 4 mA 'in normal 
-action,' 

LLLL 

(:) Burnout'of thermocOuple.sensor 
(downscale burnout) 

. 

(2) Burnout of resistance bulb 
sonsor (downscale burnout) 

LJ U LJ U 0 PV reading is more than 130% FS Goes on.control. 
. 

_ 

L'LL1.. 

(I) Short- circuit of-resistance bulb 
sensor (betWeenA and -B) :. 

'. Note) 

(i) PV reading is less than -30% FS 
Note) 

.HB lamp ON Heater burnout Normal-control 

Note) 

B1 

Bz' 

PYZ7. 

3 -.1 

.PYZ4 

PYZ5 
PYZ9 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 123 of 172



14, - USE OF DUAL OUTPUT T-YPE (OPTION). 

(1). FunctiOn description 

The dual output type has 2 control outputs for one 

input signal and set value (SV).. Control output 1 is 

used for heating, while control output 2.is used for 

cooling; respectively. Output signal is any 

combination with contact output, SSR drive output and 

DC-4-20mA output which are available according to the 

code symbols. The dual output 'type has the 

parameters TC2, cool, db in addition to those of the 

standard type. 

In the dual type,: the proportional band of control 

output 1 is P/2. The proportional band of control 

output 2 is described below. However, the.max. value 

should be limited to P/2. 

By setting the parameter cool to 0.0, cooling control 

is set. to ON-OFF control (Note that hysteris is not 

attached.) 

Example: In case of 'P = 20(%) and cool = 

proportional band of control output 2 

= 20 x 0.5 = 10(%) 

Fig, 4-1 

PV 

4 - 1 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 124 of 172



4, -..LJE OF DUAL OUTPUT TYPE. (OPTION) 

(1) Function description 

The dual output type has 2 control outputs for one 

input signal and set value (SV). Control output 1 is 

used for heating, while control output 2 is used for 
cooling, respectively. Output signal is any 

combination with contact output, SSR drive output and 

DC 4-20mA output which are available according to the 

code symbols. The dual output 'type has the 

parameters TC2, cool, db in ,addition to those of the 

standard type.. 

In the dual type, the proportional band of control 

output 1 is P/2. The proportional band of control 

output 2 is described below. However, the max. value 

should be limited to P/2. 

,Bysetting-the parameter cool to.0,0, cooling OOntrol 
is set to ON -OFF control (Note that hysteris is not 

attached.). 

Example In. case of P = 20($) and cool = -0,5 

propoktional band of:control output 2 

= 20 x.0.5 = 10(1) 

4-1 
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The control output 2 value corresponding tcx.deviation 

can be changed. This can be changed according to 

.setting of'parameterdB. 

(When:dB is plus) (When dB is minus) 

P x (db) Output 
P x (-db) 

200 (%) 

Output . 200 (%) 

(+) 

DV 

(2) The tuning o dual output type. 

Fig. 4-4 

In the dual output type 'controller,, the PID. 

autotuning4s not effective. 

.:Then. set PID parameters, parameter cool and parameter 

dB with.frOnt panel keys: 
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5, USE OF HEATER BREAK ALARM (OPTION) 

o. The current detector (CT) comesH.h 2 types, 0-301 type 

(CTL-6-SF) and 20 -50A type fCTL712-S36 -'8FY _It. should be 
. set to the heater current being used. 

o For settins alarm pdint, the. parameter Hb is used. 

o Setting of alarm 'set point 

With the controller output set to ON, apply a current 

'to the heater. 

While changing the alarm set point,.1dcate the value 

at which' the alarm operates (when changing the set 

point, be sure. to Wait for- 3-seconds.ar'nore). 

When the operating point has 'been set, the final set 

pointShauld be 70 to 801 of the operating point. 

By.Using a power.common to the. heater-and:this controller,'- 

..the variation of the alarm operating point due to power 

fluctuation can be minimized. 

Set the parameter-Tc for 6 sec. or:more. 

o:To.use heater alarm functions properly, set the second 

parameter-P-CT to heater power voltage valUe. 

o Mhen heateris,controlled with an, actuator controlling; 

phase angle, theJleater break alarm can not be used. 

o Connection"of heater burnout detecting CT 

) Connection to PYZ (no polarity) 

Connection:to heater .(through hole in CT) 

Fig. 5-1 
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CHANGE FUNCT I ONS. 

The functions of this-cOntroller.can'be changed by the.user, 

if desired. To change the functions, the.second parameter 

Should be-called out. 

6. .Kinds of second parameter and meanings 

Table 6 =1 shows a list of second. parameters:and their 

Meanings.. 

To.call- out Of second parameter, operate the keys in 

the f011oWing order. 

After the parameter ."2" has been:selected, press the 

SEL key for about 5 seconds., In this way, the 

indicator showS and the controller ds set.in 

the second parameter mode.,..To return_ta:the.first 

pararmeter mode, display "P7nl".and then press.the' sEt 

keyfor about 5'SecondS. 
When the' key. is:not operated for 30 sec. or more,-the 

parameter. indicatiOn is reset. to SV of thefirstblock 
parameter .(Note. that it is reset to PV in case of PYZ 4.) 

6 . 2 Function setting. 

(1) Method of changing input specificatiOns 

Input can be changed shown below. 

(a) Change of thermocouple type 

Select the parameter P-n2'. Set the code, of- 

deSired thermocouple. 

(b) Change:from-the.thermocouple to resistance 

. bulb, 

Select the paraMeter P7/12. Set the code Of 

resistance bulb Change the pOsition.of 

internal.Switchto'.14T6 position. 

Change from resistance.bUlb to:thermocoUPle 

Select.the-parameter P-n2 

Set the_code of desired thermocouple: 

Change the position of interndl.switch to 

'TC position. 

(c) 

6-1 
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(di Change from DC 1-5V DC input to DC .4.720 .mA 
DC input 

Connect a resistor. (25052) to input sv 

- terminal. TheresistOr should be purchased 
by user. 

(e) Change from 4-20 mA DC to 1-5V DC 
Remove the resistor (25052) connected at 
input terminals. 

Change from thermocouple or resistance bulb 
to 1- 5 V DC or 4 -20 mA DC. 

this. case, changing is not usable.. 

(f) 

For input type code, refer to table 6-2. For 
changeover of internal switch, refer to Fig. 6-1 

-through 6-4. 

6 -2. 
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Secoricl parameter list 

Table 
Z r 

Parameter 
symbol Item Meaning Description . Initial value 

' n I 
C-I 

I I 

P -ni. Control action" Setting of direct/reverse action, and 
setting of input direction at input . 

burnout 

Ordering . 

specification 

T 0 j 
1 r1 

1 

P-n2. Input type' Ordering 
specification 

11 _ _te 
ri Us 

P-dF Input filter 
. response time 

Half of data value .is 63 % .response 
time (code 0 .to 201) - 

Ilz-w. th in./ P ur 573°,41114., 

Code 20 
(10 Sec) 

_ eii C : 
. 

I- 
I 

_I I- 
P-SL Lower limit of 

input range 0 

Ordering 
specification 

p _ s u 
---1 

P-SU Upper limit . of - 

input range 

e bl 44 9_121-0. t944.. VC - 
C141 Y) 

Ordering 
specification 

in - il 4...i 
ri...,1 - .P-Ab Alarm type " Shown on .page 6-8 Function code 

79 
I 

o 0 n ri -1i 

--i 

P-An Hysterisis of 
alarm 

. 

Settting range : 0-255°C/ °F 1 

. 

../ 1:.) 
1_ 1 ) 

P-dP Decimal point 
position 

- 

Selection of the position of decimal 
point indicated by seven segment LED 

' 

Ordering 
specification 

Code 2 

Code 4 

Code 8 

0 
) 

., Un 10 . 

P-48 Setting need not be changed. PYZ4 ... 3 
PYZ5, 7, 9:... 2 

1-) 

i 

1 
I- -) 
L I 

P-CT. Setting of heater 
- rated voltage , 

- 100 .. 

ni 
s- 

/lir ti I_ II- 
PVOF PV offset PV indicated value is changed, 

however PV is unchanged. 
(Setting, range: '1999 to +2000) . 

C -I I- I I_ I U In 
I 
C 

I ' 

SVOF SV offset SV value is changed, however SV 
indicated value is unchanged. 
(Setting range: -1999 to +2000) 

-F °CPI' 'selection . °C: 0 
°F: 1 

9 
PV(°F) ' = -5PV(°C) +.32 

Ordering 
specification 

) 
,L. L L 
I 

PLC2 Setting need not be c.hanged 
Specified by 

manufacturer 

el t t r D PHC2 - Same as above 0 Ditto 
T _ 

d 5 P 1 
DSP1 . Same as above 

Ditto 

0, Si O. DSP2 Same as above " Ditto 

dS/1:13 DSP3 Same as above Ditto 
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 Input type and code . 

RYZ4 
(socket type) 

Table 

Input type Code .. 

PT100/IEC ... 

TC. J , .. 

K 3 

R 
T 7 

N 12 

PL-II' ':13.. 

1 to 5V DC 

4 to 20mA DC 

31 

31 

. 
Attach .a flat blade'screwdriver to the hoOks 

on the rear, at the left and right side's to 

open the case, then.pusb the 'inside Of 'the . 

main unit with finger tip 

RTD IC-position' 

position 

Fig. 

PYZ5 

TC position 

Panel. 

Set the 'small socket to RTD position Or TC 

position: 

Push down until the lock is released. 

Set the small socket to RTD position or TC 

position.. 
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PYZ7 I 

Push down until the lock is released. 

RTD position 

TC position. 

TC position 

RTD position 

Fig. 6 -4 

Set the small socket to RTD position or TC 
position. . 

Push down until the lock is released. 

Set the'Small'socket to RTD position or TC 
ositon. 

Roghan Rd Hardfill Leachate Pump Gas Extraction Blower Control OM Manual

Q-Pulse Id TMS650 Active 29/01/2014 Page 133 of 172



. (2) Change of control action 

Select'the second parameter. "P-n1 and set-thefunction 
code as shown in Tables. 6 -3 and .6-4j 

DefinitiOn of reverse action and diredt action' 

o Reverse'action- 

This is used to control .temperaturelpy heating. When 

the temperature is higher..than the set value; the 

.controllet output decreases. 

Direct. action 

rhis:is used to control temperature by cooling. 

When the temperature is higher than the set.Value, 

the controller output increases.- 

FOr wire7break of thermocouple'input and RTD input, the 

input valUe becomes` the value specified by burnout -- 

direction. 

As a result, when wire-break direction is set:to upper 

limit and control output is set to reverse action,:for 

example, the control Output goes to lower limit in 

wire -break of input... 

Standard type 

Function 

code. 

BurnoUt 

direction 

Control 

output 1. 

Function 

code 

BurnoUt 

direction 

Control 

output 1 

. 

0 Upper . 

.limit 

Reverse 

action 

L 1 Lower 

limit, 

.Reverse. . 

action 

16 Upper - 

- limit 

-Direct, 

action 

17 'lower. 

limit 

Direct. 

action 

. 6-6 
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 Table 6-4 

Dual, output -type 

. 
. 

Function. 

code % 

Burnout 

direction . 

Control- : 

output 1 

Control 

output 2 

Function 

code ' - 

Burnout 

'direction 

Conttol 

Output a 

. 

Control 

output 2 

2 . 

. 

. 

. 

1 Upper 

limit 

Reverse 

action 

, 

. 

Direct 

action 

3 Lower- 

limit 

. 

. 

Reverse 

action 

. 

Direct 

action 

18 Upper 

limit 

Direct . 

'Action 

Direct 

action 

. . 

. 19 

. 

Lower 

limit 

. 

Direct 

action -. 

Direct 

action. 

34 . 

. 

. 

Upper 

limit 

Reverse 

.action 

Reverse.. 

action 

35 Lower 

- limit 

Reverie 

action 

. 

Reverse 

action. 

. 
. 

50 Upper. 

limit 

. 

. . 

Direct 

action 

1 

Reverse ' 

action 

. 51 Lower 

limit 

Direct 

- action 

. 

Reverse 

action 

(3),-'Change of alarm operatiOn.(option) 

.Alarm operation has 18 types of functions. 

Sele6t the.second parameter "P-Ab" and the 

function. code. as shown in Table _6-5: Then the alarm 

type can be changed. . 

The low alarm hold -function inhibits the low alarm 
. 

oUtpUt when the power of the controller is turned on 

By setting the. upper/loweralarM in case of PYZ4,- 

the. alarmoutput is obtained by.OR of Upper and lower 

alarms. 

In this case, their alarms can be displayed indipen- 

dentlyon the front panel.. 

6-7 
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Table 6-5 

' Function Action 
Function 
code .Description 

Deviation 
alarm 

High/low alarm 
Without low ' 

alarm hold 
-15 

. 

Upper limit (H) 
and lower limit 
'(.) for set value 

7.4.7.17.17"7",."--=72 

AL SV AII 

High alarm ./..--'.Nr,'74 - 

. 

10 
(SV): 
AlarMoutput is 
ON 'in the .hatched SV AH 

.Low alarm 
Without low 
-alarm hold 

area 1,,,ii . 
_ ,,:mq(.. 

AL SV 

. 

High/low alarm 
With low alarm. 
hold 

- - -...-.1 
. 

79 . 

. 

,.l 
.AL .SV MI' - 

Low alarth . 

With hold 69. 
r. 

. AL 

Absolute' 
value 
alarm 

III 

High/low 
Without' low. -. 

alarm hold 

limit (H) anc 

.and lower limit (L) 
within the range 
(0-100%). '. 

Alarm output is 
ON'in the hatched 
area p,;;:::.;;A . 

. 

- 

77777771. 
' :.= .=a 

AL Alt. 

High alarm 1=421 

All . ' 

Low alarm 
Without low 

limit hold 

p.,,?%-7-1 
' 

X 

High/low alarm . 

With low alarm. 
hold 

' 

67 
. FE 74 717. 

. AL . 

AH . . 

Low alarm " . 

With low alarm 
told l 

_ 
IL.,:xl 

65 
. 

AL 

Absolute 
value 

+ 

Deviation 
alarm 

al 
1111 

Absolute 
value : 

Deviation 
. 

- 

-77i.V-sN5 2 
74. 

7 

Alarm output is ON 
in the hatched 
area.. 

- 

. 

AL SV AH. 
High alarm 

. 

Low alarm 

Low alart High alarm 
7_.:-A 7"- 

- 

11 
' AL. 'All 

Low. alarm 
With low 
alarm hold 

High alarm p>...--77. 

' 

. AL SV u%H' ' 

. 

High.alarm 
' 

. 

Low alarm 
With low 
alarm hold 

. . 

74/---\. 'F-771 71 

'AL Sr AH 

- 

Zone 
alarm 

Low alarm 
.. 

High alarm 

179 

. 

Alarm output is.ON 
within the range 
between low alarm 
set value and high 
alarm set'value. 

Alarm is output to 
Alarm 2 terminal , 

(PYZ5, PYZ7, PYZ9) 

-.. ....4, .4 4 
'Absolute 
value 

Absolute 
value 

' 

Al. '- AH 

Deviation Absolute' 
value 

c.::::..::::,::;...--zz,,,,;-;47..xl 
. 

133 
. . 

. X SY M! 

Absoluete, 
value 

Deviation /-.--'\ 
-187 

AL All 

. 

Deviation 
. 

Deviation 191 ..= f"7",; 
AL SV . AH 

6 8 
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OUT-LINE DIMENSIONS AND PANEL CUTOUT 

Type Outline dimensions 

.PYZ7 

PYZ9 

pyz5 

A 

CI CZ N I. _,.... 

- ; ;_; LI L: 

-sv ; 0 0 0 
cz cmio (= 
CED 0:9(eV cEED 

1; 100 

e 
. 

G 

PYZ7 72 72 67 91 68+0.7 68+0.7 9.2MIN 82M1N 
0 0 

+0.8 +0.8 
PYZ9 96 96 90.5 114.5 92 9 115MIN 100MIN 

0 0 

48 

. r 

lj 100 

(Unit: mm) 

. Panel cutout 

.1' 

(note 1) 

(VEY 2 3 6 

'93 11.1 237 285 

Fig. 71 
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Type .Outline dimensions 

48' 

C l 
. 

i I-5 i"... i 
r i 1 1 1 1 1 LI 

Pm! ere .CCU 
,CMI"IICID Ell en or 

I 

93 

72.5 

Fig. 7 -2 

Panel cutout 

Mounting of 1 unit 

d. 

Vertical tight 

mounting 

Horizontal tight 

mounting 

(note 1) 
(note 2) 

(rty 

a 

2 

93 141 

4 

189 

Note 1) When thepower source voltage is.more than 206V; it is recommended' 
to use a ventilating- fan. .. 

Note 2) The socket TP311SB cannot be-used. 

.7-2 . 

237 285- 
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PYZA****- 

4 to 20 mA DC. 
input 

1 to.5 V'DC 
input 

PY.Z4***.*- 

* 

* 

TERMINAL.CoNNECTIONTIAGRAM 

Contact output 

Control output. 
SSA dri.rer output 

4 to :0 mA DC 

outpUt 

Resistance bulb input 
Thermocouple 

Fig. 8-1 

Power source 
.85V - 265V 'AC, 

50/60 Hz 

COntnct outplit 

SSR dt:Lver output 

)Alnrmroutput 

to 2U mA.DC 

input . 

1to. 5V DC 
input 

Resistance bulb input 
Thermocouple 
input 

Fig. 8-2 

Power output 
AC 85-265V 
50/80..11z 

to'20 nA DC 
'output 
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PYZ5, 9. 

4 to 20 nut DC 

PYZ7 

-Resistance bulb - 

A; 

Thermocouple 

Control output 1 

Control output I 

SSA driver 

Power 
source' 
AC 85-265V 
50/60 Hz 

Current/SSR/SSC output 

Control output 2 

Alarm 1(high alarm) 

Alarm 2(low alarm) 

Heater break alarm 

Common 

.Control output 2 
4 to 20 M DC SSA driver 

CI 
.(Heater current) 

4 to 20 oA DC 1 to 5V DC Resistance bulb 

A 

n Thermocouple 
Alarm 1. 

(high alarm) 

Alarm 2 

(low alarm)., 

Heater break alarM. 

Control output 1 

Power source 
AC85-265V 
50/60 Hz 

Control outpuCI 
SSA delver 

Common 

4 to 70 ft% IC 

Control output 2 

Control output 
SSA Orto.er 

CT input 
(Heater current) 

4 to 20 .4 DC 

Fig. 8-5 

8,-2 

4 

4 

E 

c 

7 
0 

U 

o 0 
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CONTROL /ALARM OUTPUT AND INDICATING LAMP 

o Output and indicatiOn-during operation 

. - 

Reverse Flo action 

u 
i , 
c3. 

u 
u 
g 
(.7 

Proportiona,1 band 
ON "---9.-1 Nigh 

Low temper- 1 . temper- 
ature i OFF ature 

1 ::::1 
1 - 

. 

5 7 ! 

' 3 2 
3 2 1 

5 4 6 

I11 
6 

0/clic, 
action' 
with 
devi- 
:alert 

.11:!1 

. 

I 

01 OI tc 

5 7 6 

1 "1. 3 2 
3 2 1 

5.4 8 

o 
5 
rl 

ca 
C:3 

ON' 

. 

Flick. 
e r 

Cl 
11161 
OFF 

Direct PID action 

" 7 
O. 
" 
P 

'u 
:4 

L., 

C. 

t, 

Froportle>nal 

Low temper-1 
ature 

OFF1 

1-.4.-.....-1 
band, 
oN h 

1 1 

1 

' 

g 

temper- 
ature 

I : , 1 : 

, LS. 

j- 
'Cyclic, 
tacti ont 
L,,, 

5 7 8 1dev1- 
1 3 2 laden 
3 2 I 1 

5 4 6 1 

! 

I :1 : I 

1 
5 7 8 
1 3 2 
3 2 1 

5 4 6 

Q. 

m 
...I 

r., 
PM 
OFF 

Flick- 
e r 

ral 
ON 

High alarm 

u 
7 
o. u 
7 
o 

U 
m 

4.1 

C 
o u 

...a Dead band 
1 1 

t . 

Low temper- ! nigh 
nture i temper- 

H 1 ! I ! 

--rA' 

I 1 I ature 
. 

il II (-1- 61 0 
16 1 3 16 13 
16 13 16 13 

I 13 4 13 ' 4 

7 a - 7 6 

E 
7 

.-1 

1i 

'rim 
. OFF ON 

. Low alarm., 

u 
a 
u 
= 

u 
c/ 
A 
u 
C 

t, 0 

Dead band 

- ! ' - Illgli - --1--: 
Low temper- I % temper- 
nture . .. ' 1 nture 1.i 

41 

18 14 
'16 14 
'13 4 

7 8 

18 14. 
1 a 14' 

' 11 4. 
- ' 7 3 

a 
S 

..7 

L = 
ON 

151. 
OFF 

Fig.' 9-1 

o Output and'indigation at- power.. OFF: 

11/ 

Heater-brealalarm 

11 
c 
0 

Small- Large 
current FT- current. 

11111 

.11 
75 15 
16 15 

13 12 

16 15 
.16. 15 
13 12 ' 

E 
H8 

ON 

DR 

' OFF 

Zone alarm 

.7 a 
0 

0 
0 

Lou temper- 
ature 

1 

.1110 
.temper- 
nture I 

18 
1 6 
13'. 

7 

14 
1 4 

4 
.8 

10 
15 
13 

7 

14 
14 

4 

8 

1 I I 

15.14 
IS 14 
13 4 

7 a. 

(Nate) Terminai No. varies with type of instrument. 

Terminal No.:. 

LiPpermost*.'..:PYZ5, 9 

Upper ........ PYZ7 

Lowermost ... PYZVc***-0* 

PYZ4***44* 

9-1 

L 

mm 
'OFF 

L 

ON 
Val 
OFF. 

u 
7 a 
o , 5 7 8 

. 

18 -13 to 

. 

II IS 15 
ti 
tO 

1 3 2 . 16 . 13 1 5 '1 4 16 SS 

,... 
C 
o u 

5 4 6 .7 a 7 8 

Cl ' ' H . . L '. HS 

s 
. 
mi 

. 
Mml f® ism 

...1 
m. OFF OFF ' OFF OFF' 
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 10, CAUTIONS FOR INSTALLATION AND WIRING- 

'Installation 

The-front panel size of the .instrument and the panel 
mounting sizercoftform'to DIN.43700 Standards. 

Recommended panel of PYZ9, PYZ.7 and PYZ'5 is 1 -8 mm 
thick and the recommended panel of PYszil. is 1 -3.2 mm 
thick. 

. For installation of PYZ9, PYZ7 and PYZ5, .attach the 

brackets. (two), on the top and bottom and 

.tighten.with a flat blade screwdriver-to the tor*e 
of about l.a.kgcm, 

(Plastic case is used Do not tighten excessively.) 

Flat blade screwdriver- 

'PYZ9, PYZ7, PYZ5 

(Horizontal tight mounting) 

(Vertical tight.moUnting) 

PYZ4 

Environment-of installation location 

. Do not.install in a place with corrosive gases 

(sulfuric gas., ammonia, etc.) 

. Do not inetallin a.place subject to vibration,.. 

impact, water or 'high temperature. 
A 

Do not install in a place where ambient temperature 

changes .suddenly or .radiation from-furnace is 

present, Ambient-temperature of installation 

location should be.710 to +50°C. 

1071 
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o Wiring 

For-thermocouple input,. connect the speCified 

compensating lead Wire. 

For resistance bulb input, .use..a lead wire .having. 

small.resistance 

. For instrument with heater break alarm, use the same 

poWerSource for the heater andthe controller.td 

Minimize the variation of.alarm operating point-due 

to .power voltage. 

PYZ 

Heater 

Power 
source 

. 

o Use of controller output for seauente Circuit 

. .When -power is- ON, it takes about 4.75 secOndsuntil 

the internal relay starts operating.: This should:.be 

taken into account when using the controller contact 

output for the sequence circuit: 

Wiring'of load circuit 

A load connected to the control output should be used 

within the rating. If it exceeds the rating, it 

should be connected through a contactor having a 

larger rating. 

The contact output type has its own operating life so 

the control cycle (TC and TC2) should be extended so 

as not to affect the control function. In the case 

of the 2-position control, the hysteresis width 

should be increased making sure that it does not 

affect the control function. Also, care should.be 

taken with regard to the alarm output and heater 

break alarm output when using. 

10:2. 
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-contact output life: 

Mechanical ...'More than 107 cycles 

(at no load) 
- 

EiectriCal More.than-OD cycles 

(at AC 220V13A; resistive load) 

o Current. output:ripple 

Current output (4-20-MA.DC) .contains about 1 Fs/2 

Hz of tipples. 

Removal of :noise 

The instrument should be stalled as far as &way 

possible froth a device cef-E-71-atiPg high.frecueney 

noise. 

PYZ 

Al lc," a 

spacA, 

Motor 
power 
supply 

Input signal and power ca.r.:res .cohnected to the 

instrument should be wirdi' aVay-froM power line 

load' line to minimize ive noise.. 

. Instrument power cable sho.' id preferably be twist: 

to avoid noise. 

10-3 
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. Use of noise filter or insulating transformer for the 

instrument_ power. supply is recommended.. 

o _Wiring for DC.4720-mA input 

. When ordering instrument of-DC 4-20 mA input 

specifications, a resistor (250Q) mill-be supplied as 

'an accessory for connectiorLto.the'input terminal. ' 

When Using the finaLcontr01 element,in the 

non7instlated type, use the temperature sensor in 

non- grounding type .: 

0' Connection of PYZ9, PYZ7 and PYZ5 

For connection, use round typeor fOrk type M3.5 

clamping terminal. The maximum outside -diameter of the 

terminal should.be less than 8.mm. 

o Cautioh prior to use 

To'clean'the.-front.panel of the instrument, .do. not 

use benzine, .thinner, etc.' as it 'damages the 'panel. 

It should, be.washed. with Water-or,soapy water until 

the.dirt-and dust 'are 'removed. .(The front. panel of 

the instrument'is wateridust-pLooftype baSed on:.TEC 

TP65 standards.) 

Do-not use any.tool'haying:a sharp. tip when operating ' 

the keys on the front panel. 

10-4 
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Input signal 

Conti.ol output signal 

. 

Control action 

Indicator accuracy 

Operating Cycle. 

Indication system. 

Effect of external 
resistance 

Attachment. 

POwer supply 

.Power consumptiOn.. 

Enclosurecase' 

Ambient temperature 

Ambient humidity' 

11. SPECIFICATIONS 

Table-1*-1 

Thermocouple /resistance bulb, 1 to,5V"DC, 4 

to 20 mA DC. 

Contact (220V AC, 3A, is contact), 
4 to 20 mA DC (loadresistance: less than 
opo) . 

.SSR drive-(24V DCtyp./60mA at ON,' 0.3V DC 
'max at'OFF) 

PID action (2-position action, proportional 
action possible) 

t0.5% full scale ±1 digit (b.etter than 
-400°C with-R thermocouple) 

0.5 sec 

7-segment LED, 4 digits 

About 0,5.11vi52 (TherMotouple input) -. 
Reading 0.015710 (per wire); resistance bulb 

High /low alarm (PYZ4: high.or low'alirm) 

Alarm output: 220V AC, 1A,A,T, 2contact 
(PYZ4: 1 Contact) 

Heater break alarm (Connected to separately 
installed Fuji's CT) 

Alarm output: 220V AC, 1A, la contact 

85-265V AC,50/60 Hz . 

About 10 VA/100V AC 18VA/220V AC. 

Plastic housing 

l0' to +50°C 

RH or less. 
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Table 11-2 Input specification 

Figures in ( ).include those with 
decimal point. 

Input Range'(°C) Range (°F) Remarks 

Jpt100 0 A, 50 400 32 A, 122, ... 752 Accuracy is not 

(Old JIS) (0.0 A, 100.0, ... 300.0) -238, ... -148 N guaranteed when 

Pt100 -150, ... -100 A, 50, ... 200 122, ... 392 the range 

(New JIS) (-150.0, ... -100.0 A, setting is below 

50.0, ... 200.0) the minimum. 

J. 0 N 200, ... 1000 32 A. 392,' ... 1832: Accuracy is not 

(0.0 1..200.0, ... 300.0) guaranteed when 

the reading is 

0 N 200, ... 1200 32 A, 392, ... 2192 out of range. 

(0.0 N 200.0, ... 300.0) 

R 0 A, 1000, ... 1600 32 A, 1832, ... 2192 °F = °C + 32 

T -0 'x'200, ... 400 32 A, 392, ... 752 (NBC standards) 

(0.0 N 200.0,... 300.0) -328, ... -148 A, 

392, ..,. 752 

-200, ... -100 A,., 200, ... 400 

(-199.9, ... -100.0 N 

' 200.0, :.. 300.0) 

N .0 N 200, ... 1300 32 A, 392, ... 2372 

(0.0 A, 200.0, ... 300.0) 

PL -II' 0 A; 200, ... 1300 ' 32 ' 392, ... 2372 

(0.0 N 200.0, -... 300.0) ' 

DC41,20 mA -1999.1. 3000 (InduLtrial value setting) Setting of decimal 

pointAs.possible. 

DC1%5V 

Note) When the span of input range is large, the indication 

may be limited to 3276°F or 327.6°C in the over- 

range zone. Avoid a wide range setting unnecessarily. 

11-2 

AT 
AT 
TP 

*TP 

TP 
11 

TP 

TK 
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12. ORDERING CODE 

I 2 3 4 5 6 7 0 9 10 digit' 

7 

1 ' - r 
I . . 

N 

S 

..._....... 
, 

-Table 

. .Description 

Front panel size 
48 A 48 mm 
48 x 96 mm 

72 x 72 mm 

96 x 96 mm 

Input signal ' : 

Thermocouple (cC) 
Thermocouple VF) 
Resistance bulb; Pt 100,- 3-wire, (IEC) ( °C) 

Resistance bulb, Pt 100, 3-wire, (IEC) ( °F) 
DC I - 5V. 

DC 4 - 20 mA (I/V converter (2500)mOunted ouside) 

Control output 1 
Contact reverse PID output 
Contact direct PID output= 
SSR drive reverse PID output 
SSR drive direct PID'output 
DC 4 -20 mA 'reverse P1D output 
DC 4 -20 mA direct PID output 

Control output 2.(Not for P174) 
None 

' 

Contact reverse PID output. 
Contact'direct PID output 
SSR drive reverse PID output 
SSR drive direct PID output 
DC 4-20 MAreverse PID output 
DC 4-20 mA direct PID output 

Attachment 

None 
. 

With high /low alarm 
. With heater break alarm 
With high/low alarm -+ heater break alarm 

Mounting socket ordering (PYZ4) 

Type 
Mounting Application 

ATX2PSB. 
ATXINS (US SOCKET) 
TP28S 
TP28X 
T7311S8 
I1GB 

TP311S- 
1X7A5807P9' 

Panel flush mounting. 
PaneLflnsh mounting . 

Wallmounting 
Rail mounting 
Panel flush mounting 
Panel flush mounting 
Wall mounting 
Rail mounting 

For non alarm 
type- 

For alarm type 
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TOPTEC CONTROLS PTY. LTD. 
mec:utement Svsnerns .n 

(VERSION 1.2) 

Operating Instructions for Fuji Temperature 

Victoria 
-3/122 Rciiwav Avenue 
riinywocc Ecst Vic 3135 

le!ecncner (03) 879 5241 

Facsa-ni'e: (03: 87P 5270. 

Controllers i ype PYZ 

The following instructicns refer to the progra. miming parameters of the PYZ range cf controllers.' As 

the instrument is supplied it contains two levels of programming, the first of . which -is :intended. for 

the use of operations .personnel. the second is designed. to be used by-. engineering staff in 'designing 

the Cc:n=11er to suit. the prccesS. Naturally the instrument is supplied. 'with. some cf the parameters 

entered at the factory, however :these figures will not suit every application, and c-cnsec,uenty the 

instrument must have the flexibility to Cope ,Nith the particular appiicitich. The two displays -of the 

facia refer to the -SET POINT (SV) and the. PROCESS VARIABLE.: (PV). While the upper' disciay is 

dedicated to the function.. of PROCESS VARIABLE the lower display is utilised as the means .cf 

accessing . and aitering. the operating parameters. If at . any time you wish-to revert to dispiaYing the 

SV (SET PONT): merelely press the SV. button:. PrameterS are . accessed by use cf the SEL bunch 

and the current contents cf that parameter are then accessed by pressing the DATA button: Should- 

/Ou r,iish to change the value Cf the data. -.YoU must press the apprctiriate button .under the digit 

which you wish to Change. The relevant digit will then fiash-- to confirm that this is the CIO which 

is to be changed:To chance the value now press the ' " button cr alternately-. the v button until 'he 

required. value is reached. -To change- the existing -data you must . now -press the ENT;R. OLIrtch.. 

Information 'on the operating parameters is as failows; 

P This -parameter is known as proportional band .ahci. is indicated in percentage Note! The lower 

the proportional band the tighter the control- a typical value would- be aboUt 10% (factory setting 3) 

1 Integration in :units of 'seconds. Integration refers to rate cf change and the :longer the period 

over which the integration is performed the slower is the response. A typical value for this parameter 

is 5 seconds. (factory setting is 0) 

D Differential in units of seconds (factory setting is 0) 

AL \.ktheria fitted this reiert to the low temperature alarm. 'serting.The value is set in degrees codsius 

(Factory. setting 0) 

AH Where .fitted this refers ta ttlE: high temperature alarm setting and is in degrees celsius 

(factoty setting 0) 

7C Reset rate cr proportional cycle time in seconds. This refers to the minimum oscillation 

interval of the :outputs..cevice which should net be less than 30 seconds for a relay and not less 

than 1 second for a 'solid state cutout. In the, case of 4-20 Ma output. this parameter must be set. 

to 0. (Factory setting 30 for Contact output type and. 1 for -SSR/SSC Output type). 
. . 

Hys Dead band in percentage. Maximum -setting is 20.0%. (factory setting 0.3). 

Hb, The instrument is capable of monitoring the heating element and this parameter sets the 

current of the comparator. The setting of this parameter is in amperes and the maximum possible 

Is 50. Optional Current Transformer is necEctary (factory setting 0.0) 
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A7.Aisto tuning start parameter. . if a 0 is entered auto tuning is disabled and enabled when a 1 

is entered. If the auto:tuning function is enabled, the controller places -the optimum 'values of P,I and 

D into these registers: When auto .tune is operating a small LED flashes in the bottam right hand 

corner of the display, and normally the loop should be -oPtimised within rwo oscillations around. set 

point. after Which the -auto tune function is disabled and the LED ceases to sash. If auto tune is 

engaged,( ie this parameter contains 1 ) then the auto tune function will be instigated en application 

cf power to the instrument. It. is suggested that foilcWing installation the instrument is run. cri auto 

tune to establish. the cptimum values for P.! and .0.- and further fine tuning can then be carried out 

if the customer so desires. If a 2 is placed in this parameter, the auto-tuning. function is carried out 

to 90(?',,-- of the set point.. This function is intended to eliminate' possible overshoot during the tuning. 

procedure. Factcry .setting 0). 

7C2 Cooling side reset rate (measured in seconds) Cool Cooling side proportional band gain 

(in. percentage units).- Norrnally only used if the process has *a' self' generating heat : source so as this 

energy.' can be used to raise the temperature thereby saVing, on input .temperature. Normally this 

parameter contains 1, however` if the function is required enter 2.0: Available only for dual output 

:type (Factory setting 30 for contact output type and 1 for SSR/$$C. output type;. 

dB Ccciirio stce aeac canclovenap sand. Inverse function. cf the heating dead band fUncticn and 

the value is, in percent; 

Loc This function is- intended to limit access to the front panel to eliminate erroneous "paranleter 

. value changing. If a 0 is entered unlimited abc'ess is, gained. however a 1 prevents the changing of 

arty other parameters on the, instrument. Shbuld a 2 be entered; then the SE" pOINT. (6V) only can 

be changed. .(Factory setting 0) 

This conctudes the function of the primary menu: Acc.:eS to the secondary menu is gair'.eci. by selecting 

the P parameter and- thereafter holding the --Sc button down for a period in excess cf. 10 -seconds. 

After this time has eiapsed the first parameter P-n1 will appear.An explanation .cf the second menu ' 

is as .follOws; 

P-n I , For a standard unit the folloWing applies; 

Burnout HI, Controller output reverse 

16. Burnout HI, Controller. output :normal 

1 Burnout LO, Cantr011er output reverse 

17 Burnout LO,. Controller output normal 

For a, dual output type the foifowing applies; 

Burnout Controller Output 1 Controller Output 2 

'HI - Reverse 

Normal 

Reverse 

Normal 

Normal 

Reverse 
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Burnout Controller Output 1 Controller Output 2 

50. HI 

LO 

1c LO 

LO 

LO 

Normal : P,eyerse 

Reverse . Normal 

!crrhPi Normal 

Rtvers= Reverse 

Normal Reverse 

P-n2 ThiS rarrher.r =imrs to the seleCtion cf the ?roc ess Variable incut medium and.. the 

following numters represent' the appropriate deviOe: 

and 14. Ft. (1E2; .type . (Sciec: swftc 

2 J type t,,errndcO,up:e 

3 K tvice. thermocouple. 

4 R type' thermocouple 

nside tne .co.ntroller), 

12. N type thermocouple 

.13. type thermocouple 

7 rT type thermocouple 

10 Therrnistcr 1 (-50 to 100 degrees .C). 

11 Thermistor .2 (0 to 1,50 degrees C) 

. . 

P-df . Digital filter time constant (set at the factzry to 4) 

P-SL Lower limit of input scale. ie the minimum value which you require. the Pi display to read. 

P7SU Upper limit cf input: scale. ie the maximum value which you require th? FY display to 

read. 
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R-Ab Alarm conficuraticn. factor! setting 79) 

Differential alarm 

15 .Upper and lower limit 

10 Upper limit only 

Lower limit only 

79 Upper & fewer. with lower limit held 

. 69 lower limit with lower limit held 

Absolute Value Pius Differential 

6 

7 ,per absolute vaitie. plus lower. differential'. 

11- Lower absolUte plus upper differential 

Lower limit absciute with lower limit hold & -iipper limit differential 

71. Upper limit absolute .plus lower limit: differential with lower knit. held.. 

Ab.solute Value Alarm. 

3 Upper and lower limit 

2 Upper limit 

1 Lower limit 

67 Upper and lower limit with lower limit hold. 

65 Lower limit with loWer limit hold 

-179 Upper absolute value and lower absolute' value 

183 Upper absolute and lower diferential value 

187 Upper differential and lower' absolute value 

191' Upper differential and lower differential value 
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Cead band for alarm.. (set to 1 at factOry) 

P-d13. Setting' of decimal point. 

P-48 F.Jricticn selection .compensation fcr arrtiqnT temperature 

0:. PSYZ5; 7 & 9 compensation. OFF.. 

1: FYZ4 compensation OFF 

2: /"-".YT, 7 & 9 compensation CN (Factory set). 

3: PYZ4* compensation ON (Factory set). 

P-C7 Selection of .heater. rated voltage. 

PUOF. Zero Shift or inpUt yak°. This is useri to enter a constant to cifSet error in the process 

vanacie sidnal and can be entered aS either a positive or negative numter. 

SLJOF Zero shift of set value as referred to in FUCF. 

P-r. Seiection of .Farenheit (F) and Ceiciiia (0. for . C. and 1 ftr F 
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INTRODUCTION 
Thank you for.seleCtingthe Tsurumi submersible pump. 

Our products have been developed with special attention by 

technical background and knowhows'cultivated for many years. 

In order to ensure that you receive the maximum benefit of this 

equipment, it is recommendedthaf this.instruction manual' be 

throughly read.. prior to use,..and that all instructions be 

carefully followed. 

Plaase.fill in'the information below and retain. These 

informations will .be necessary when. requesting parts or,service. 

the 

Pump Model 

Serial Number 

Date of Purchase 

Conterits 
Prior to operation p1 
.Operation 

connection-to poWer source p.1 

direction of pump rotation .. ... .. , p.2 

grounding 

motor protedtion device p:3 

Periodical inspection 

'electricity 

pump - p.5 

Trouble-Shooting guide p.6 

Specifica tions p.7 
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1. Prior to operation 
1) Check.the nameplate attached to-the pump to confirm that 

the:pump-is correct model, and that the discharge.dia., out - 

put, frequency, voltage, etc. confirm to the valve specifi.ed. 

in the leaflet. 

2) CheCk to be certain that no damage to the pump has: been 

occurred during the transportation. 

3) Keep the pump as vertical as posSible.. If pump is operated 

sin a inclined position, this will cause the abnornial wear of- 

limited part. 

4) Don't submerge 'the end_of the cabtyre cable. Don't lift the, 

pump by the cable. This will cause the inferior'of insulation 

or the motor burnout. 

5)'If the'length ofTthe cabtyre cable must be extended,. handle 

the joint' portion' carefully. Don't subtherge the joint 

portion. To do so might result in an electical short circuit 

If the cable is extended too far; e drop in voltage may 

occurs, which will preVent the motor-from.starting. Select 

the proper size of-the cable in accordance with extention 

length. 

2. Opeiation 
1) Connection to poWer source 

*Pump with single phase... 

Plug in to the power source of single.phase. 

*Pump with three phase 

Connect the wire -1J-red; V-white, W-black, X-white, Y-black, 
. __. 

Z-red and ground-green with the respective terminals correctly- 
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as shoWn in Fig.N0.1. 

In case of.a.O.L.starting,'connect -the wire, U-red, V-white, 

t.lblack and ground -green with the respectiVe terminal correctly 

as shown in Fig.N0.2. 
. 

If the pUmpis equipped with the miniature Trotector and leak 

aensor(electrode), connect the wire, Trotector-yellow-and leak 

sensor-thin white wire with the respective terminal. 

Fig. 1 

Star-Delta 

U ( Red ) 

V (*White ) 

w. ( Black ) 

X ( White 

( 11 

Fig. 2 

15 22 ) Direct on line ( 1.5 2.2 3.7 5.5 7.5 ). 

minrssum 
111Witt Protector Circuit 

Protector Circuit 

Ground ( Green ) 

Z ( Red ) 

Y ( Black ) 

2) Direction of Putrip Rotation 

If.the. wires are connected.in:acCordance with connection method 

expIained:in 'the seCtionN0.2(Operation),' the pump rotates 

'correctly. All Tumps rotate in the same direction. 

That is countercloCkwise whenVieWed from theauction side. 

.If thedireCtion is reverse; correct the direction as. stated 

below. -(The'pumps with single phase always rotate in the same' 

direction.) ' 

*D.O.L starting. 

Change any two of the "U","V", or "W" phase cores in order,-to 

correct.. , 

'*Star-7Delta starting 

Change any two.of the ."R", "S", or "T" phase cores from the 

mains. 
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3) Grounding 

It is vital that the unit be-properly.grounded: The grounding 

wire on all Tsurumi produCts.is designated by the green color: 

4) Motor protection device 

The pUmp haS a builtin:overload protection device, which.has 

two kinds, of the motor protection device, circle thermal 

protector and miniature protector 

- 

(a) Circle ThermalTtotector 

The pump automatically stops in case of detecting-overdurrent, 

overheat or any other overheating condition'by the circle 

thermal protector. When the motor cooling- takes place, the 

protector is automatically reset and the pump resumes opefation. 

(Circle thermal proteCtor is built'in the pump fOr'ihe output of 

less than 22kw. Some.0f,the pumps of less-than 22kw have excep, 

tionally built-in miniature prOtector.) 

(b) Miniature Protector 

They 'are built in'the.Stator windings.When the:,temperatnre of 

the motor rises.unusnally,:thecontactorionobimetalopens 

switch, off magnetic contactoriwstartor:or,;control,paneI. The 

miniature protectors-should;.beeCcompAniedLwi.thrthe.:control. 

panel exclucive for it. Therefore,you::..erel:re4nested.to use our 

standard stator or Control.panel. 

- 3 - 
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Against the oVercurrent.the thermal relay built in the panel 

responds to the Overcurrent and. shuts off the circuit. 

(The thermal relay is built.in the pUMp wiht 'the' output of over 

22kw, but there may have possible cases that it'is built in the 

-pump with .the output of over'llkw.), 

Befor the pump restarts after.automatic.stoppage by the 

protector, eliminate 'the cause-of the.trouble without fail. 

'Be certain that the'power source is switched off befdre fixed uk_;... 

3. Periodical Inspection 

1) Electricity 

a. Check.the.power source regularly to make sure that the. 

speCifiedvoltage.and current are being' supplied. 

b. Check to'be certain that the capacity of breaker switch is, 

'of proper. capacity and also that spare fuses are to be- 
. 

provided-- 

c. .Check to'be certain that the control setting of all.equip- 

'"Ment:iiifflaates the proper value (Thermal Relay, 3-E Relay, 

`=d:).Use;',a'500V Meggertester to measure the electrical 

'qinsulationofthe;motor,regularly. Measure the insulation 

Value-'between -the:conductors'designated U.V.W. and earth by 

a,megger tester,!-,and- make sure 'that the value is More,than 

aMS-2.1P!-the reading. Is,less than.1MQ,, the'motot or the, 

cabtyre cable should be fixed up. 
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.2) PuMp. 

A. Inspection of lubricating oil. 

Inspection Cycle :.Every 3,000 hours of theoperation 

Replacement EVery6,000 hOurs of the.operation- 

- Remove the oil plug and drain the oil completely. :'it water 

is found to be mixed with the oil (which may.beindicate&by 
a milky condition), the shaft seal of the pump must be replaced 

If the drained.oilis foinid to be in normal condition, replace. 

. it with the specified amount of. fresh oil (ISO SG 32 Turbine 
. - . 

Oil), and tighten. the oil plug recurely. 

'Note : Replace the 0-Ring ofthe oil.Olug,'if it is found to be 

defective. 

11H ,Replacement-of impeller 

If the pump performance notideablyHiecreases,.it may be an 

Indication that the impeller has goi:Worn'Out due to the . 

clogging of miscellaneous. Matters or pumping up abrasiVe. 

material's.. If this is true, the impeller muSt%be'replaced-.as 

"soon as possible.. It'ia-advised-that the suction cover may 
. 

'be replaced as well in'order,rto'getZCZiianaillTmaximum, 

performance. 

c. In that the'i;nMPis:noi On"dUtilkisadvisable ifiat:the 

pump.is stored, in the dried, indoor lOcaiom after pump inside 
and outside are washed.bY.clean water..' 

. 
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00 

) , 
,--*(The pump's with single phase always rotate- in the same 

. 

. Trouble-shooting guide 

Faults Possible Cause . Correction 

Pump will not start 

:1.No electric power 

2.Cable cut/broken 

or poor electric- 

connection 

3.Low voltage 

4.1mpeller obstrUc- 

ted by something 

5.FUse melted 

1.Turn power on 

2.Change cable or clean 

connection 

3.Check power source 

4.Remove obstruction. 

5.Replace with proper 

size 

-Stops during 

operation 

1.Impeller obstruc- 

ted 

2.0verload protect- 

or, actuated 

I:Remove obstruction 

.2.Solve the causes that 

have it Overloaded' 

... 

Reduction in-.:; 

,.pumping:: capacity:: 

-- :: tt:t.1:21: S'. :±! ;2137.:77::74--. 

1.Voltage drop 

2.Rev.erse rotation 

1: ': 

. : 7., 

:3.PiPing ist.blocked 

Imp. eller worn ' 

1.Increase *the voltage 

2.Interchange with 2 of 

3 wires for the pump 

with 3-phase (*) ; 

3.Remove the blockade 

4,Replace with new one 

direction) 
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BACTON AND NUDGEE ROAD BLOWER 
OPERATIONAL PARAMETERS AND SUPPLIERS 

EQUIPMENT: Fuji PID Loop Controller 
PYZ Type 

Address Parameter 

Bacton Nudgee 

P 36 86 
I 27 12 
D 1 1 

HYS .3 .3 
Pdf 1 1 

PSU 3 500 2 000 
PSL 0 0 
SP Variable Variable 

Supplier: Emsby 
38 Achievement Cres 
ACACIA RIDGE 4077 
274 2566 

EOUIPMENT: Variable Speed Drive Emsby 
Bacton FRN 075 P7-4 75kW 150amp Fuji 38 Achievement Cres 
Nudgee FRN 055 P7-4 55kW 110amp Fuji ACACIA RIDGE 4077 

Address Parameter Address 

274 2566 

Parameter 

Nudgee Bacton 

10 50 14 50 
11 50 15 00 
12 415 16 210 
13 0 17 220 

18 105 
19 C-5 
1A 00 
1B 66 63 
20 0.7 
21 10 
22 0.5 

EQUIPMENT: Rosemount Differential Transmitter D.P. SUPPLIER 
Bacton - Oriface - Flow Rate Diff Press Rosemount Instruments 

137.514mm - 3500m3/hr 5.33KPa 4/139 Sandgate Rd 
ALBION 4010 

Nudgee - 126.936mm - 2000m3/hr 2.492KPa 262 8577 

EQUIPMENT: Delivery Line pressure switch SUPPLIER 
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BACTON & NUDGEE ROAD BLOWER 
OPERATIONAL PARAMETERS AND SUPPLIER 

EQUIPMENT: MICRO 2000 Gas Detector SUPPLIER 
Control Equipment 
105 Commercial Rd 
FORTITUDE VALLEY 4006 

LOCATION CHANNEL GAS TYPE RANGE ALARM SETTINGS 

WARN 
ALARM 1 

ALARM 
ALARM 2 

HIGH 
ALARM 3 

INLET 
MANIFOLD 

1 OXYGEN 0-20.9% OXY 
where 20% = 
100% F.S.D. 

10% 12% 15% 

ABOVE 
BLOWER 

ENCLOSURE 

2 METHANE 
COMBUSTIBLE 

0-100%LEL 20% 35% 50% 

INSIDE 
BLOWER 

ENCLOSURE 

3 METHANE 
COMBUSTIBLE 

0-100%LEL 20% 35% 50% 

ABOVE 
ENGINE 

4 METHANE 
COMBUSTIBLE 

0-100%LEL 20% 35% 50% 

LEL - LOWER EXPLOSIVE LEVEL 

Sail Switches S688A Honeywell 

EQUIPMENT: Vibration Monitor 
Dual Channel Vibration VM2C 
Alarm level 5.5mm/sec 
Danger level 9.5mm/sec 

Acceluometer: VIBRA-metrics 
Hamden CT, USA 
SIN 2055 

EQUIPMENT: Pneumatic operated actuator 

SUPPLIER 
Auslec 
Commercial Rd 
FORTITUDE VALLEY 4006 
854 1661 

SUPPLIER 
Howden Sirroco 
97-103 Pacific Hwy 
NORTH SYDNEY 2060 
(02) 929 4566 

SUPPLIER 
Keystone 
2 Jenner St 
NUNDAH 4012 
266 5766 

P. Tranter 
8-5-93 
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-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

- 10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

-20 

-21 

-22 

-23 

-24 

-25 

-26 

- 27 

-28 

-29 

- 30 

--31 

-32 

-33 

-34 

-35 

-36 

--27 

-38 

--39 

-40 

-41 

-42 

-43 

--44 

- 45 

-47 

-48 

--49 

--50 

--51 

--52 

-53 

--54 

-55 

--56 

From 401 

U 

UsEA tr,r" WrgtEME" 

Input 

001. 

111-21 

Start 

Stop 

Stop 

122 124 

I/P0 I/P1 I/P2 

Press 
switch , 

'VUE 711M,a 

I/P3 

FRO 41 0/P200 1145 

744 

Fl.". 101:12 0 MEKE 
out kpp, OR 

SenSCr 

1726 

I/P6 I\P I/P10 I/P14 I/P15 I/P16 I/P17 

200 
Output 

260 2 203 204 2,p5 206 417 2010 2,,11 212 201,3 2614 201_5 2016 

O 

44 

41 I 0 

\" 

0 0 I 
I ®® 

727 78 

0 ®® 0 ® n\ 
77 

U 

2017 

753 1-54 

4 DC CIRCUIT FROM 

GI ES PERMISSION 70 
START ENGINE. 

110 9 

PIO OUTPUT 
TO VEIT. 

10 

1,2 4 VOL 'LOG_ ""R ""47 

SMOKE DETECTOR 

,s 

712 

U 

" 

CHANNEL 2 Q"°"9" CHINNEL 1 

4 

71 PROBE 02 PROBE 

FAULT 

NO NC C 

0 0 0 

CHANNEL Map MEP NE " a 
NO NC C NO NC C NO NC C NO NC C 

0 0 0 0 0 

ti 
. 4 0 
*ia 

O 3 0 
0 0 

MICRO 2000 GAS ALARM 
cm cm 

2 4 2 4 

1 0 3 0 1 0 3 0 
0 0 I 0 0 I 

0-- 
0 

Neutral 

FROM TO 
1K1M contactor 71 3 phase supply to blower. VED 

1K10 contactor T2 3 phase supply to hlower. VE0 

1K1M contactor 73 3 phase supply to hlower. VFO 

73/1 

T1/1 

T2/1 

2110 contactor T4 ACOUSTIC ENCLOSURE FANS 

2K1M contactor TS ACOUSTIC ENCLOSURE FANS 

2110 contactor T6 ACOUSTIC ENCLOSURE FANS 

Output 213 T7 Strobe, com 

m 

oned alarm. 

Output 204 18 Transformer flame ignition 

N TS Transformer flame ignition 

Active 401 T10 Nigh pressure alarm switch 

Input 2 Tll High pressure alarm switch 

Active 401 112 MICRO 2000 GAS DETECTOR 

Input 3 T13 MICRO 2000 GAS ALARM 

Active 401 T14 VENT FAN SAIL SWITCH PRESSURISING 

Input 4 T15 VENN FAN SAIL SWITCH PRESSURISING 

Ac e 401 116 MAIN BLOWER VED FAULT-0/L 

INPUT 5 717 MAIN BLOWER VFO FAULT-0/L 

PIO LOOPCONTROLLER 718 PIO 0/P TO VFO 

POD LOOPCONTROLLER T19 PIO 0/P TO VFO 

T20 

Active 401 T21 Start push button 

Input 0 T22 Start push button 

Active 401 T23 Stop push' button 

Input 1 T24 Stop push button 

Active loop T25 Spare 

Input 6 726 Flame detector 

Output 203 T27 

N T28 

T29 Spare 

SKIM 720 VENT FAN SUPPLY 

N 131 VENT FAN SUPPLY 

21410 T32 INLET VALVE ACTUATOR 

Active 001 732 S.P.O. supply 

Active, 901 T34 Spare 

Active 1001 T35 Spare 

N T36 INLET VALVE ACTUATOR 

N T37 SMOKE DETECTOR NEUTRAL 

N T38 N 

N T39 

N T40 N 

Output 206 T41 

24 WC POSITIVE POWER SUPPLY T42 4-20 mA LOOP OF FLOW TRANSMITTER 

PIO LOOP CONTROLLER T43 4-20 mA LOOP OF FLOW TRANSMITTER 

Output 200 (blower control supply] T44 Landis 0 Gyr flame detector supply 

ACTIVE 401 T40 SIROCZO VIBRATION MONITOR 

INPUT 7 746 VIBRATION ALARM 

ACTIVE 401 T47 SMOKE DETECTOR 

INPUT 10 748 SMOKE DETECTOR ALARM 

ACTIVE 401 T49 VENT FAN SAIL SWITCH ACOUSTIC ENCLOSURE. 

INPUT 11 T50 VENT FAN SAIL SWITCH ACOUSTIC ENCLOSURE. 

ACTIVE 401 T51 VENT FAN SAIL SWITCH ACOUSTIC ENCLOSURE. 

INPUT 12 T52 VENN FAN SAIL SNITCH ACOUSTIC ENCLOSURE. 

752 

T54 

T55 

756 

TS7 

T52 

R 

MAINS 
SUPPLY 

Main 
switch 
120A 

VARIABLE FREQUENCY DRIVE 

\sA 
TOL .45A 

2K1M 

401 

i\ 

lugs Pow 

1.IW SWITCH 

141 

732 , 

501 621 

SK 

T30 

701 801. 901 1001 

IT31 #I39 

0 Neutral 

57- 

58- 

59- 

60- 

61- 

62- 

63- 

64- 

65- 

66- 

67- 

68- 

69- 

70- 

71- 

72- 

73- 

74- 

75- 

76- 

77- 

75- 

79- 

80- 

81- 

82- 

53- 

84- 

85- 

86- 

87- 

88 

89- 

90- 

91- 

92- 

93- 

94- 

95- 

96- 

97- 

98- 

99- 

100- 

101- 

102- 

103- 

104-- 

105-- 

106-- 

107- 

108-- 

109- 

110-- 

111 

112- 

Al 

NOTES 

7/92 AS WIRED PUT 

A 

No 

2.91 ORIGINAL PET 

DATE AMENDMENT / ISSUE TO / ISSUE FOR INITIALS 

AMENDMENT & ISSUE REGISTER 

MANAGER 

DATE, 

DIRECTOR OF PLANNING 

I DESIGN 

DATE 

DIRECTOR OF 

CONSTRUCTION 

DATE. 

DIRECTOR OF 

M I E SERVICES 

DATE. 

OIRECTOR OF SEW. 

OPERATIONS / W.S. 

DISTRIBUTION 

DATE 

DESIGN 
P.T. 12.2.91 

ENGINEER 

IN CHARGE 

DRAWN P.T. 12.2.21 

SUPERVISIN6 
ENGINEER 

TRACED 
LEVEL 

BOOK 

CHECKED P.T. 12.2.21 

FIELD 
BOOK 

A.H.DATUM SURVEYED 

GADD FILE No. 

7450001C 
REFERENCES 

Bnsb n 

BRISBANE 

CITY COUNCIL 

Ini 
DEPARTMENT OF WATER 

SUPPLY & SEWERAGE 

® IgEw MECHANICAL I ELECTRICAL SERVICES 

PROJECT, 

REFUSE TIP REHABILITATION. 

11011- 

ROO-IAN RD, GAS 
EXTRACTION &INCINERATION. 

SCALE. NTS I No. 1 OF 1 SHEETS 

DRAWING w. 

486/7/45-MV1E0001E 

AMEND. 
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I 

413 441 

414 442 

415 443 

416 444 

417 445 

420 446 

421 447 

422 450 

423 451 

424 452 

425 453 

rrows, Pg Up/Dn, Ins/Del key to edit PRI SC print-dump E10 to quit 

Timer 10-791 

, 0 siren T Start warning timer. 22 

1 23 

2 ENG/DEL ENGINE START DELAY 24 

3 PHI/DEL PRESSURE HIGH DELAY 25 

+ 4 flm/del flame start up delay 26 

+ 5 GASHDEL oxygen high delay . 27 

+ 6 igntion Ignition duration. 28 

+ 7 flm/det Flame detection allowed. 29 

+ 8 GAS/DEL Radio & oxy slugs delay. 30 

9 flm/out Allows for flame flutter. 31 

+ 10 VIE/DEL VIBRATION ALARM DELAY 32 

t 11 SAILDEL SAIL SWITCH ALARM DELAY 33 

+ 12 SIRING 34 

13 35 

14 36 

15 37 

16 38 

17 39 

18 40 

19 41 

20 42 

21 43 

arrows, Pg Up/Dn, Ins/Del key to edit PET SC print-dump F10 to quit 

waste cro-gas Eetraction and Incineration. 

VERSION 13 21-4-92 

. WATER SUPPLY AND SEWERAGE MVE TECHNICAL SEPPOET 

. PILE NAMEIBIL1/1, 

start 

0 --I 

Irmo! 

-11- 
401 

It/del 

stop Strobe Irldel 

I 1 1/1 10011 

1 213 401 

siren T 

(TIM 0) 

0.0 STEP L ". Start sets Internal relay. 

Start tim 
5 1 I 

441 

Ir/del air en T 

50 

Siren 

MITI 

Yarning 

0 I [ 
Siren output. 1/1 

74 212 401 

4144410 

I f 

403 

siren I Ir/strt 

(OUT) Start Internal relay. 12 I I 

TO 404 

BLOWER STARTS 1, SOPPLIES FLAKE DETECTOR UNIT. 

BLOWER Irldel BLOWER 

200 401 no 

Ir/str 

-11- 
444 

BLOWER 

IB 

AIS/AC 

WITO ACOISTIC FAN SUPPLY. 11 

240 

BLOWER 

20--I 1 

flm/del 

(TIN 4) 

202 

flm/on 

10021 

FLAME ON. 

Timer starts flame on 75 seconds 

after the compressor starts. 

208 

lm /del igntion 

I I 1/I 

600 

Flame on gives ignition via high tension 

T4 T6 

flm/del 

26 
1 1 

igntion 

(TIM 6/ 

204 treoelreer to spark igniter. 

Timers alloys ignition for 30 sec. 

600 

igntion 

29 

flm/det 

7/ 

LAME DETECTION DELAY AFTER IGNITION TIME, 

flm/out tlm/det 

I 1 

4210 

30 

flmlout 

9) 32 1/1 

T7 

(TIM 

30 6 Flame out detection alarm, 

imer allows for flame flutter. 

flm/out stop 

36 I 
I 

Elm /al 

LAME OUT LATCH 

1011T 

245 

Wale 
1 I 

PHI/DEL 

(TIM 1) 

press h 

40 -III Nigh pressure alarm. 

PHI /DEL stop 

I I 

50 

prsialm 

43 I [ 

1 

INC 

201 T3 

prs/alm 

207 

gaealm 

1 

GAS/DEL 

6) Nigh GAS METHANE 6. OXYGEN timer for intermit. 

radio transmission interference and slugs of 

oxygen coming through gas line. 

r-1 (TIM 

34 

GAS/DEL 4000442 stop OASIALM 

50 1 I 1 1 -1 1011/ High GAS alarm LATCH. 

VI T5 I 214 

BAS/ALM 

' 

Prevents GAS high alarm for 140 SEC at ter the 

compressor starts. 

BLOWER 

55 1 I 

BASBDEL 

200 

(T1115) 

1804 

010 

8 1 [ 

VIB/OEL 

MAIN ROHR VIBRATION ALARM LATCH 

VIE/DEL stop 

I [ 

01E0) 

308 

VIB/ALM 

61 I I 

1 

0001 

111 T10 

014 /004 

--I - 
211 

SAIL 4 SAIL11 SA1112 Ir/del 

I 

IR SAIL SAIL SWITCH ALARM CHEM FOR CHANCE OF STATE 

65 I-----1 1---1 
1 OF SAIL SWITCHES. -I 

401 

MT/ 
442 4 11 12 

IR SAIL 

422 

SAIL 4 10/del 

I I 

SAILDEL LOOMS FOR FAN 5004044. 

11 --I 
I 

401 

<TIMID 

300 4 

SAIL11 

SAIL12 

-If- 

IR SAIL 

-I/ [- 
402 

SAILDEL 

atlp, 78 
I [ 

SAILALM 

T11 

NETI 

.241 

SAILAIM 

I 

201 

o/I vfd 

1[ 

stop VIT-0/1, VARIABLE SPEED DRIVE OVERLOAD. 

10001 

243 

VED-0/1, 

--I - 
201 

smoke stop 

1 

SMOKE MEE DETECTED ALARM. 
861-, 

1 -I 101171 

208 

SMOKE 

206 

flm/alm 

94 
I 1 

Strobe 

" COREOR alarm indication to 

weight bridge attendant. 205 

prs/alm 

100T 

213 

--I - 
247 

BAS/ALM 

--I [- 
210 

r- 

SAILALM 

--I 1- 
241 

VED-0/1. 

213 

SMOKE 

-11- 
M 

Iridel 

98 
I I 

ENG/OEL 

2) 

ASTER A DELAY OP 5 MINS A SIREN SOUNDS FOE 

5 SEC THEN A SIGNAL IS SENT TO THE ENGINE TO 

401 

(TIM 

3000 START. 

ANC/DEL 

10 I 

HUNG 

72 

111412) 

50 

ENG/OEL SIRENG 

In 

SIREN( 

144 I 
1 

T12 

(0110 

403 12 

SIRING 

07 I I 

ENUST 

WU 
111 

040 
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t-110 BLOM KURR d 034101.0B. 326 

4,11 $111.14t1 . SAIS 
up. 

tldlInt014 OVUM UN Mt. DRIVE 331 

4,4 flu/a3 tuottioo suBut 132 

ttlf 44.111 "Me kutil :39 

Cdt,1 Vt, 14 :36 

215 193 

216 291 

rill 8.141 HEIM 8,46T AIM 295 

207 321 

250 

251 221 

252 224 

251 225 

well, relay group 1 1411-5571 

401 Ir., Intent relay uart4elay 411 

.913 11 SAIL 187111144 S411, SIPS 431 

4903 S1RAXIR 117014144 1114,2 211, SIAPR 431 

915 133 

416 434 

917 435 

936 410 

131 911 

941 41/ 

413 141 

942 411 

415 143 

416 149 

417 945 

946 418 

941 

951 41/ 

413 151 

952 419 

953 415 

4t.wait nestpria-at, Kat,. 

t. uutt uruer, 

ENO/pIr. PAR4 IIRL,11 24 

trsr4:4 :=7,t..ANTSA'ZI 
12 SIM 

35 

36 

31 15 

31 16 

17 35 

Id 

41 19 

42 20 

43 21 

a 

5 

2 

2 

- 

101 

Irfael airen 

l'01' 714" 

SIADIR 

-I 

air, 7 

11 

Waste Bio-gas Attraction 

Slant AND MOM MR1 IMAM SIMAT 

NM MM., 

L7iJ 

'V 

1:t1 
714 7a" 209 

'1'" 

Inou 

32 41.111 9> 

ul of 
36 I 

AY 41,7 

41 

4131' '17' 211 

aslalo GUNK 
47 (T:41 11 

5 

6 

6 

78 

82 

16 

91 

101 

107 

SIDPI %SOK, stop 

715' 

CASIM 

4911 51 

1711 

VIVRE, 

1 471111 

1114[61 

IPI 

211 

14,14,9 S4111.1,1,1 Sk4111,1 4411.tle,1 

9 II 12 IR 

'17 

SK6DBI, 

9 HI 

IR SA1 

SAI144,111 

1- 

'111 "71 7:1 
10 1 

8110114 

rslal 

MIAS 

I [- 

RA/ 
I- 

STD 1 t t t 

Staut Inning tHrer 

Siren apt 

Start intern 1 r I y 

040YESI STARTS 6 SIIPPLIBS euene 141.141,1 

ACM. Pee MM. 

PLAKS OA. 

PI o grieu tgattion na lath Intim 

4t, 

Rio II g tt f 

481113 BArACIOX BIKE] MAR PIM 

tuner alloue fot Mae Hatter. 

WE HS 1,7,11 

Igh preasore alaro. 

Igh SeS MOH OMR ttueu far toter.. 
adta tranamerou Wed ererou and slugs of 

tygun mpg 1.1rough gas hoe. 

utua., 

uuuut,, 

IA 14014AR VIBRATION ALARM 1417CA 

AIL SEM AIM alCES HE DAM OF MTS. 
OP SAIS 

ORS FOR PIN ?AIME. 

HIM MAD DRIVE PERM. 

911011.1 OgrECTI5 PURL 

Co t t 

2114/484 

MR 37 

SIM 
tItt.X12.1 

4413 

70'47 
211 

"s: LrATIL'AST'S'Ala'TeeTC-12°70 
4A117. 
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