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INTRODUCTION

The ESDE330 Serles spead control unil is designed to precisely
control engine speed and provids fast precise response Lo transien
engine loads, This spead control 15 Intended to be used with all
GAC Actuators Including the ACB2000. A complate clesed loop
control systam is formed with the addition of a magnetic pickup sio-
nal sansing engine speed and 24 Volt DG powar,

The ESD5330 Serles has several special bullt in features:

« A Two Element Speed Swilch (overspeed sensing and
crank termination)

« Speed Ramping from ldle to Operating Speed

= Starting Fuel Control for lower englne exhaust
emlssions

+ A unique actuator power drive clreult

Other standard featuras include: adjustable Droop, Accassory
inputs tor Lead Sharing, Varable Speed Governing, protection
against reversa battary vellage and transient voltages, and a falil
safe dasign in the svant of loss of speed signal or battery supply,

DESCRIPTION

Engine speed information for the spead control unit is usually
recelved from a magnetic speed sensor which is mounted in closa
proximity to the engine driven flywheel ring gear. As teath pass the
pickup, a signal is ganerated which is proportional to snging speed.
Tha strength of this signal must be in the range of 0.5 - 50 VAMS.
Whan the speed signal s low or absent, the oulput from the con-
traller will ba shut oH,

Speed Setting is via the 25 turn SPEED potentiometer in tha con-
tralier. The setting of this adjustment detarmines the operating
speed of the engine.

Performance Adjustments are provided o match and optimize
the eantroller to specilic enging characteristics, The basic contral |5
a PID type with continuous adjustments for the Gain (P} and
Stabllity (1), and DIP switches to adjust the Dead Time
Compensation (D). In addition, a special circuit is included for app-
cations with resonant drive trains, Switch SW1, C2 compensates for
this situation.

The Unique Power Drive Clreult controls tha currant to 1he actua-
tor. The ACB2000 actuatar's perormance is enhanced by the abili-
ty of tha ESDE330 1o supply high current at appropréate times with-
out any danger of overheating the actuator coils. Maximum
respansa from the governor systam is thean obtainad,

A Two Element Speed Switch is incorporated in the unit for over-
speed sensing and crank termination, These independent monitars
have set polnts with limited adjustable rangas. Relay oulputs (6
AMP) are availabls to operate crank tarmination circuits and fuel or
alr shutol devices.

Droop Operatlon is available by adding a switch across Tarminals
J and K. Droop is preportional to actuator currant changes, from
zaro to maximum anging power,

Idle Operation can be obtained by adding a swich across
Teerninals W and P The idle speed s adjustable over a wide range,

Smeooth Speed Ramping is provided automatically during each
anging startup, Once the engine speed has reached tha crank tar-
mination setting, ramping automatically takes place unlass the idie
switch is closed, The speed ramping will ralse the engine speed to
tha oparating speed sel point. The ramp time acceleration rata is
adjustable,

Start Fuel Limiting results in lower amissiens from the englna dur-
ing the starting and the run up cycle by reducing excess fual ta tha
angine, The STARTING FUEL adjustrment will allow the actuator
current to set tha starting fuel. Once the engine has started and
passed the cranking termination point, it & controlled by the fuel
rarmping cireuit until the speed ramplng takes over and smooth
accaleration rasulls.

Far ganerator sel applications, the ESDS330 Series is compatible
with GAC's Load Sharing and Aute Synchronizing modules. With
the use of other interfaces and control devices, tha ESDE330
Sarips can be usad in a wide variety of industrial engine applica-
fions.

APPLICATION and INSTALLATION
INFORMATION

The ESDS5330 Serles speed control unit s rugged anough 1o be
placed in & control cabinet or angine mounted enclosura with othar
dedicated contrel equipment. The cireuit board Is conformally coat-
ad to seal oul moistura and resist vibration, If watar, mist or con-
densation can coma in contact with the controllar, it should be
mounted vartically. This will allow any accumulatad fluids to drain
away from the speed contral unit,

WIRING
The electical connections are llustrated in FIGURE 1. on pages 3,

Actuator and Battary connaections to Terminals A, B, C and O should
be appropriately sized with resgect 1o maximum currant consump-
tion of the actuator that Is being used. Long cable runs raguire an
increasad wire size to minimize voltage drops.

Battery positiva (+) input, Terminal D, should be fused for 20 Amps
as illustratad to protect systam wiring,

The Magnetic Speed Sensor connections lo Terminals E and F
MUST BE SHIELDED for their entire langth, The speed sengor
cable sheld should only be connected to the case as shown,

The shiald should ba insufatad to insure that no other part of it
comes in contact with enging ground, oierwlsa, stray signals may
be intraduced into the ESDS330 causing arralic operation,

ACCESSORY WIRING

FREQuency Trim. The cables fo the frequency trim potentiomater
can ba of any reascnable length up to 151t (5 m). If over this length,
a shieldad cable is required. Connect the shiald to Terminal G, sig-
nal ground,

Load Sharing or Synchronizing system accessorles must use
Terminal G as the signal ground,




ESD5330 SERIES SPEED CONTROL UNIT

ESDSE3I0 . Etandard Unit, 24 Volt oparation EADBAT T en v i i uge wEFC Actuator
ESDBII0-TE e iiniie 12 Vol operation ESDBAFT-12 eeiiirmnsercems e use wiEFC Actuator
SPECIFICATIONS
PERFORMANCE

LT o a LTy o0 TP P PP U T TP PP O S P PP T TP T il =+ 0.25% or beftar
Operating Speetd FBNGE. ..o e, e B G AR A B .. 1K - 7.5 Hz continuous
Spead Drift with TEMPErAIUIE .. i R R A T 1% maximum
Idie Spead Adjust Range ... e o o T R R TR e R T R . 25 - B5% of rated speed
DO RNV ¢ vmueraess e eme rbees st st oms bR b romg 5 e bt b .. Adjustable from 0 - 5% for a 1.5 A actuator current changs
Speed Trim Range ... R P e T S T ST A4 AN ettt R A + 200 Hz

Ramote VAIADIE SPERO FBITE oot b1 8111015228188t AR RS ey 25 1o 100% of rated spaad
Spaad FAMPE TIMIE .o s st e Accelaration adjustment rapge 266 Hz/Sec 1o 1300 Hz/Sec
Deceleration adjustment range 250 Hz/Sec 1o 1000 Ha/Sec

Starting Fuel Adjustment
(05 (BT SR s L b e 120, 178, 225, 275 Actuators/SW2-7 "OFF"
B s o s G i e S e T R R N T e e P e s i 2000 ActuatorSW2-7 “ON"
Owvarspeed Set Point G T S e 2400 Hz to 8300 Hz
Crank Termination Sat POiml ..o st R,y O et 6 S— ] 200 Hz o 2050 Hz
Terminal Sensitivity

..................................................... v <108 Hz, £15 Hz/Volt @ 5 K Impedance

....................................... v -130 Hz, £15 HzMalt @ 1 M Impedance
-GBS Hz, =40 Hz/Volt @ 225 K Impadance
+1000 Hz, £60 HzNalt & 8 K Impedance

EMVIROMMENTAL
Ambient Operating Temperature Range . 40" 10 +85°C (-40° to +185"F}
Fadative HUmIdity (NOTZOMGEIBINI oo s oe st ey a0 eSS up to 95%:
All Surface Finlghes ......cininn T : Fungus proot and corrosion resistant

INFUT POWER - Mominal Ratings

DG SUPPIF: oviisiatasiiiiusiings inassiirusaini rraavissramms rersss sopsassiiassnsy 24 x20% VDG batery systems {ranslent and reverse voltage protacted)
Maximum Continuaus DG Supply VOGS i e AR e A Py 32 Valts
PARIHYE snssunirsiss rbcsnsans cossbasay 1pmsin i rivssvermasress shgssmssnss .. Megative ground {case isolated)
Pawer Consumption (Engine Stapped) . F A e 100 MA (Mo actuater currant)
Speed Signal RBRNGE .o G e e T 0.5-50 VAC
Maxtrum ACIUALOE GUPTENE ..o s e asa b A Intarnally limited to 9 A continuous
Maximum Currant, Speed Switeh Contact (TErmiInaIs T-B] ..o st s s e e st s s & Amps
RELIABILITY
N R BT s L B e S L v S s b e S e UL B N (e P | TR Ty oy .. 1G @ 20-100 Hz

Shosk...cie L SN o ST o (PTGt (oS 10 G (11 ms)
Testing........ e e T Y Lo S S i SRR [ nts R e sz e b e 100%: Funclionally tested
PHYSICAL

Dimensions .., See FIGURE 1. Wiring Diagram and Outline {page 3)
LT T T P PP T T D T UL I 2.0 Ibs [0.91 grams)

EMC
Canforms 1o CF diractive for light and heavy industial usage when installed in accordance with special instructions and as per the
wiring diagram which s tound in PIB 1041,

WARNING
An averspead shutdown deviee, indepandant of this contrallar, should be provided to prevent loss of engine control which
may cause parsonal injury or equipmant damage. Do not rely exclusively on deenerization of the governar systarm actuator
lo prevant overspesd, A secondary shutoft device such as a fual or air sclencid should be used.




FIGURE 1. WIRING DIAGRAM and OUTLINE
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MAGNETIC PICKUP INSTALLATION

With the engine stopped, adjust the gap between the magnetic
speed pick-up and the ring gear tooth. The gap should not be any
smaller than 0.020 In, (0,45 mm), Usualy, backing out the speed
pick=ug &/ furn after wueching the ring gear tooth will provide a sal-
isfactery alr gap. Verily proper installation by measuring the AC volt-
age cutput of the pick-up while cranking the aenging. The output
should be a minimum of 0.5 WAC,

ADJUSTMENTS

Before starting the engine, preset the adjustments.
Chack to see that the GAIN, STABILITY, and External FREQuancy
TRIM {if usad) are set 1o their mid positions. Also check to see that
tha STARTING FUEL adjusiment is set to “100" inftially,

CAUTION
Dip Switches SW2-5, EW‘Z-E and SW2-T must be sat In thair
proper position before starting the engine. See normal switch
position setting below,

5w 1 OFF - Lead Lag Circult
C2 OFF - Soft Coupling Filtar
sSw2 Actuator Selection/Dead Time Compensation (DTC)

Pasition Switch Function
1 ODTC BX = OFF
2 DTC 4% = OFF
3 OTC 2% = OFF
4 [ITC 1% = OFF
5 Spaed Loop Gain 4X 120, 225, 275 = ON
2000 = QOFF
1] Act Loop Gain (7A Max) 120, 225, 275 = ON
{18A Max) 2000 = OFF
7 Act Loop Gain (74 Max) 120, 225, 278 = OFF
(154 Max) 2000 = N
a Addad DTC 11mSec 120, 225, 275 = OFF
GEmSec 2000 = ON

For the 120, 175, 225 and 275 Series actuator applications, |1 is
raquired that W2 position be as follows:

S5W2-5 Typically |s in the ON position
SW2-6 Must ba in tha ON pasition
SWwa-7 Must be in the OFF position
SWa-8 Typically is in the OFF position

Switch SW2-5 only with engine slopped, as a major speed tan-
slent will oocir.

For the 2000 Serles actuater application, it is raquirad that SW2
pogition be as follows:

SWa-5 Typlcatly s in tha OFF position
SWa-6 Must ba in the OFF position
SWa-7 Must ba in the OGN position
Swa-g Typizally is i the ON position

Switch SW2-5 only with engine stopped, as a majer spesd fran-

slent wifl occur,

All other Dip SW2 switches (1-4) should ba set for optimum engine

performance as par instructions provided

The factory speed setting for the contraflar is 1000 Hz or approxi-

mataly at idle spaed. The crank termination is sat very low initially.
START ENGINE

If the cranking termination eccurs foo gquickly, prevanting the engine

trarn starting, turn the crank lermination adjustiment CW, Tha actu-

ator should snap to full fuel until the engine starts and runs at & low

Idla satting, Adjust the SPEED setting CW for the desired opetating

spead.

Should the engine be unstable, turn the GAIN and STABILITY
adjustments CCW until the angine Is stable. If the system remains
unstable or not operating properly, refer to the TROUBLESHOOT-
ING saation.

GOVERNOR SPEED SETTING

The governar SPEED adjustment should be set to the operating
spead of the Prima Mover.

GOVERNOR PERFORMAMNCE

Once the engine |s at the aperating speed and at no |oad, the fal-
lowing governar performance adjustments can be made.

A. Rotate the GAIN adjustments CW until instability develops.
Gradually move the adustment CCW urtl stability returns.
Move tha adjustment ona division further COW to insure stabla
parformance,

B, Rotata the STABILITY adjustment CW until instability develaps,
Gradually move the adjustment COW until stability returns, Move
the adjustrment ona division further CCW to insure stable perior-
MANCE,

C. GAIN and STABILITY adjustments may require minor changas
after engine load is appliad, Normally, adjustments made at no
Ioad achieve satisfactory perdformanca,

A stip chart recordar can be used to further optimize the adjust-
s,

If the GAIN Is sat below 20 or above B0, ar instability cannot be
eliminated, or if further pedormance improvements are required,
refar 1o the saction on TROUBLESHOOTING at the end of this pub-
lication, Changes in the DIP switch settings are required.

RESONANT DRIVE TRAINS

Many applications raquire a flexible coupling between the engine
and its load. This can take the form of a soft rubbar segmented
coupling or a driva shaft which behaves as a natural spring. The
reasons such couplings are used is for alignment purposas, tar-
sional considerations, or because of the excess length of the drive
shaft has a natural spring effect, |nany case, the drive train can act
as a resonent davice causing variable loads at a cyclical rate to be
impressad on the enging and its flywheel. Such variations some-
tirmes ocour at a frequancy that the governar responds to vary wail.
This can cause excessive thrattle movement al the same frequan-
cy as the resonance, The ESD5330 Series speed control unit has a
spacial circult that minimizas the eifect of the resonances on the
Ovarmor,

If the systam exhibits these characteristics, turn ON SW1, C2 to
institute this feature, Readjust the control system per the above pro-
cedura and the rasult should be a significant reduction in throttle
dither,

Because the governor does not respond to the rasonance any
longer dees not mean the resonance is not stil present in tha drive
train,

IDLE and RAMP SETTINGS

Cloge the |DLE switch connecting Terminals N and P This will
causa the engine to slow to an idle speed. Adjust the IDLE sefting
for the desired idla spead,

Cpan the |DLE switch between Terminals M and P. The engine will
start accelerating toward rated spaed, Adjustment of the ACCEL
control will allow the engine to ascelarate with just enough fuel to
bring the systam to operating speed with lowest emissions, The
desired accelaration and deceleration rates can be achieved by
manipulating the ACCEL and DECEL adjusiments. Cycle the |IDLE
switch after each ACCEL or DECEL adjustment change until the
desired results are achigwvad, It is suggested to use an oil pressure




awitch to operate these contacts. Open N and P and the engine
speed wil decelerate ai a rale set by the DECEL control. GW is
fastar for both acecel and decel functions,

CAUTIONM: If the IDLE speed adjustment 15 set too low, the enging
may never excead the crank termination point, possibly cassing
starler damags,

SPEED DROOP OPERATION

If droop oparation Is desired (spaad setting reduces with Increased
angine load), cless the switch contact across Terminals J and K.
Rotata tha DROOP adjustmeant CW to increase the droop percant-
age. "0 setting (Full CCW) = Zaro drogp. 100 = maximum droop,

STARTING FUEL ADJUSTMENT

Turn the STARTING FUEL AAMPING to minimum CCW pesition
(0], Crank the engine and quickly rotate the starting fual adjustment
to CW until the engine stars withou! excess smoke, Hepaal sevar-
al times 1o find the bast satting. Some engines require large
amounts of fual to start but most modarn angines raspond to limit-
ing fuel during cranking, Once the angine starts repeatadly in a sat-
isfactory manner, adjust the Fuel Ramping adjustment CW so tha
engine accalarates 1o raled speed quickly, without excess smoka.

The accelamtion adjustiment may be sel o the fastast positions, If
start fuel ramping s not desirad.

INTERNAL SPEED RAMPING FUNCTION

Each tme the ESD5330 Saries is started the speed ramping func-
tion operates by taking contral of the engine at near idie position
and autormatically raises the engine spead until tha speed sat point
is reached. The acceleration time s controlied by the accelaration
cantral, If the idla switch is then closed, the spead will decelarate at
the rate set by the decalaration adjustment control. During thesa
ramping periods, the speed control has a small amaunt of droop
added to attain stability at low engine speads. The droop 15 elim-
nated once rated speed is reached uniess droop is added by clos-
ing the switsh at J and K tarminals,

The intarnal ramg genarator can also be usad for wide range vari-
abla speed applications. Connecting a 4-10 VDC varable voltage 1o
terminal "N" with respect to terminal "G" will provide a means to
achiave variable speed governing. To calibrate the speed rangs,
gither fimit the voltage 1o a level which provides the dasired range
with an external potentiomater ar add resistanca in series with ter-
minal W as shown in the diagram.

DUAL GAIN FEATURE

Tha ESD5330 Series can operate with two distinet gain settings.
Tha two gain adjustments, Gain 1 and Gain 2 are Independant
adjustments. With the connaction from R and L “Open.” tha Gain 1
adjustment is In oparation. With a connection from B o L, Gain 2 is
in oparation. Switching between the two gain settings should have
an impercaeptible diference in speed change. The dual gain function
iz especially useful for engines which exhibit differant charactaris-
tics under ditfarent situations. An engine may run very stable at high
speeds and lass stable at lowar speads, Sefling a singla gain con-
trol for the lower speeds then yields leas than an optimum setting at
the higher speeds, A simple switch can be toggled for low or high
spead operation. Additionally in gaseous fuel engine applications
whears the quality or type of gas is changed the two gain setlings
can be used 1o idealize the governar for each type of fusl,

For cold engine instability, a temperature sensing switch can reset
the governors gain once the enging has reachad a normal operal-
ing temperatura.

These are soma examples which the ESDS330 Series can be usad
1o provide more optimum conirol of dynamic engine characteristics
while providing the best of governing contral

OVER SPEED MONITOR

The owverspaed monitar circull trip peint i3 sat by the miLti=turn
potentiometar. This is normally sat by raising the engine speed to
tha spacific trip poim speed and turning the adjustment CCW until
tha 0.8, circuit turns ON (Red LED). This will also 1urn off the actu-
atar oulput cirsuil and change the state of the intarnal relay con-
tacts at tarminals 1, 2, 3, To reset the 0.5, circuit, push "Reset”
switch through the hole provided or recycle the DC power to the
unit, The "Tast” switch will reduce the 0.5, setting about 20%. If the
angine is running &l rated spead and the test button is pushed the
0.5, monitor circuit shoutd trip.

The ralay contacts at lerminals 1, 2, 3 should be used to turn OFF
thia engine, sithar fuel or air. Do not rely an tha sontrol 1o urn “0FF
tha actuator as a maans of shutting off the engine. A fault could
hawve ocourred in the actuator, linkage, cables, etc, which the
ES[D5330 has contral over.

CRANKING TERMINATION

When no power is applied to the ESDS330 Series, the crank relay
cortacts Terminals 5 and & arg normally closed. As the speed
incraases, the internal relay will change state and the green LED
will light, The speed setting &t which 1his ocours is determined by
the mulli turn speed seting potentiometer. CW adjustment will
increase the speed at which this traneition takes place.

Once the circuit had tripped, the crank termination circuit will
remain tripped untl DC powar is removed from the unit. This will
resat the function.

ACCESSORY INPUT

Tha AXiliary input, Terminal M, directly accepts output signals
from GAC Load Sharing units, Aute Synchronizars and othar gov-
arnor system accessories. Gonsult the applicable GAC publications
for detalis, It Is recommended that this connaction from accessories
be a shieldad cable as it is a sensitive input terminal,

MOTE: If the GAC Aule Synchronizer is usad alone, not in con-
junction with & Load Sharing Module, a resistor must ba installed
hetwaen Terminals M and L. IF a frequency trim potantiomeatar is
also used, the resistar should be 910K ohms. If ne frequency trim
is used, the rasistor should be 1.2M ohms. This |5 reguired to match
the voltage levels betwean the ESDS300 and the synchronizer,

ACCESSORY SUPPLY
Tha +10 Vel ragulated supply, Terminal L, can be wlilized to provide
power to GAC governor system accessones, Up to 40 ma of current

can be drawn from this supply. The ground reference for this supply
ig Terminal G,

FINAL SPEED SETTING

After the Droop, Fraguency Trim, andior accessary inputs have
haen connected, readjust the cperating SPEED and IDLE.




SYSTEM TROUBLESHOOTING
INSTABILITY

Instabllity in & closed loop govarnor contrel systern can be catago-
rized as bwo general types. PERICDIC appears to be sinusodal
and al a regular rate, NON-PERIODIC is a random wandering or
an accasional deviation from a steady state band for no apparent
FEASON.

PERICDIC INSTABILITY

The PERIODNC type can be further classiied as a FAST ar SLOW
instability, FAST instabifity is a 3 Hz or fastar irregularity of the spead
and is vsually parcelved as a jitter, SLOW pariodic instability is at a
frequency below 3 Hz, can be very slow, and iz somatimes violant,

11 FAST instability occurs, this is typically the governor rasponding
1 angine firings. Raising the engine spaad increases the frequancy
of instabltity and vice versa. If this is the case 5W1 C1 OFF
(LeadiLag) and/or setting BW2 switchas 1, 2, and 312 ON (DTC), as
shown in TABLE 1., will reduce this tandenay. In extreme cases, this
may nel lake all the jitter oul of tha system.

A second switch, W1 [Soft Coupling Filter), G2 may be sal 1o ON
0 furthar stabilize the system. Switch locations ame shown in
FIGUAE 1. an page 3, Interderence from poweartul elactrical signals
can also cause jitter. Turn off battary chargers o other electncal
equipment 1o see il the symplam disappears,

SLOW instability can have many cawses. Adjustmant of the GAIN
and STABILITY usually cures most situatons By matching the
ESDS330 Series to the engine dyramics. Turn ON S5W1 1
iLeadiLag), If this is unsuccessful, the dead time compansation can
be modifiad, Turn SW2 switchas [DTC) OFF in this order

TABLE 1. 5W2 DTC Switch Settings

i 2 3 4
oM aM ON oM
ON on ON OFF
ON o OFF ON
ON O OFF OFF
ON OFF ON ol
ON OFF 0N OFF
If you have ON CFF OFF On 1 you have
SLOW O OFF OFF OFF FAST
Instability OFF CM O On Instability
OFF CM 0} OFF
OFF CN OFF O
OFF CN OFF OFF
OFF OFF OM oM
OFF OFF oM OFF
OFF OFF OFF OM
OFF OFF OFF OFF

I SLOW instability is unatected by this procedure, evaluale the fuel
system and enging performance, Irregularities with fuel injection
systems can change enging power aven when the throtlle selling is
constant. This can resull in spead deviations beyond the cantrol af
the governar system, Adding a small amount of drocp can helg sta-
bilize the systam far troubleshoeting, Additional DTC can be added
by connacting a capacitor across the two posts below the
ACCEL/DECEL adjustments, The (+) of the cap is 10 be connectad
to E3. 20MFD and above should e usad,

NON-PERIODIC INSTABILITY or IRREGULARITY

MON-PERIODIC instatxlity may respond to adiustiments made 1o the
GAIM control, If increasing the gain reduces the rragulanty, the
problem is probatdy with the engine. Higher galn allows the gover-
nor 1o respond faster and corract for the disturbance. Look for
angine rmisfirings, an erratic fuel system, or load changes on the
angine generaler set or vellage regulator imegularitias.

I unsuccessiul in solving the instability, contact GAC or one of their
distributors for application assistance.

SYSTEM INOPERATIVE
It the enging govarning system does not function, the fault may be determined by parforming the vollage tests described below in Steps 1, 2, 3,
and 4. (+) and (-) meler o meter polarnity. Should normal values be indicated as a result of following the trouble shooting steps, the faull may be
with the actuator or the wiring 1o the actuatorn Sea the acluator publication for testing datails.

STEP TERMINAL NORMAL READING ,l PROBABLE CAUSE OF ABNORMAL READING
1 O(+«)&C(-) Battary supply voltage ' 1, DC baftery powar not connactad,
(24 ' DC) 2, Low hattery voliage.
3. Wiring errar of fusa open
2 E&F 1.0V AC RMS minimum 1. Gap between speed sensor and gear teeth too large.
while cranking 2 Impropar or defective wiring to the spead sensor,
Ragistance betwean Terminals E & F should be 30 1o 300 ohms.
3. Defective spead sensor,
3 Li+) & G} 10Y DC, internal supply 1. Short on Terminal L.
2. Defective spead control.
4 Mr) &G 2V DC less than battery 1. Starting FUEL LIMIT set too low
vltage while cranking 2. 10LE set oo low,
3 BPEED adjustmeant sal too bow.
Battary voltags (-) 2V 4, Wiring error to actuator.
while cranking 5. Defective spead control.
6. Defective actuator,




INSUFFICIENT MAGNETIC SPEED SENSOR SIGNAL

The ESD5330 Series will govern wall with a 0.5 volts AMS speed
sensar signal. A speed sensor signal of 3 volis RME or greater al
govarned speed is recommended, A strong magnatic spaed sensor
signal will eliminate tha possibility of missed or exira pulses.
Maasura the signal at Terminals £ and F. The amplitude of the
speed sensor signal can be raised by reducing the gap betwean the
spead sansor tip and the engine ring gear. Tha gap should net be
any smaller than 0.020 in. (0,45 mm). With the angine stopped,
back the speed sensor out by 34 of a turm alter louching the ring
gear. This will usually achleve a satisfactary air gap.

ELECTROMAGNETIC COMPATIBILITY (EMC)
EMI SUSCEPTIBILITY

The governaor system can be adversely atfected by large interfering
signals that are conducted through the cabling or through direct
radiation into the contral clrouits.

All GAC speed contral umits contain fillars and shialding designad
to protect the units sensitive crouits from moderate axtarnal ntar-
faring sources,

Although it is difficult to predict ievals of interarence, application
that include magneates, solid state ignition systems, radio tfransmit-
ters, voltage regulators or hattery chargars should be considered
suspact as possible intarfanng sources.

If It is suspacted that external fields, aither those hat are radiated
or conductad, are or will affect the governor systems oparation, it is
recommandad to use shigidad cable for all extarnal connactions. Ba
sura that only one end of the shields, including the spead sensor
shiald, is connected to & single point on the case of the spead con-
trol unit. Mount the speed contral unit to a grounded metal back-
plate or place it in a sealed metal box.

Radiation is whan the interfering signal is radiated diractly through
gpace to the governing system. To isolate the governor systam elec-
wonics from this type of interfarenca Source, a metal shisld or a
solid metal container is usually effective,

Condustion Is when the interering sional is conductad through the
intarconnecting wirng 1o the governor system electronics. Shielded
cables and installing fiiters are common ramecdisg,

Az an aid 1o help reduce the lavels of EMI of a conductive nature, a
battery line fiter and shiglded cables ara conveniently supplied by
GAC in KT130. To reduce the lavels of EMI of a radiated nature, a
shialded containers P/N GA114 can be sourcad from GAC and its
distributors.,

In sevara high energy interfarance locations such as when he goy-
ernor systern s dirgctly in the field of a powartul transmitting
sourca, the shielding may require to ba a special EMI class shiaid-
ing. For these condilions, contact GAC application enginearing for
speciiic recommendations.
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