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Short Description

This is a great manual that complements the DJE manual regarding the DJE engine. This covers the generator and control a...



Description


Caution: This document contains mixed page sizes (8.5 x 11 or 11 x 17), which may affect printing. Please adjust your printer settings according to the size of each page you wish to print.



Service Manual Generators and Controls



4.5 to 30.0 kW USED ON: J-SERIES SETS SK AND DTA SERIES SETS PTO ALTERNATORS TWO BEARING ALTERNATORS



900-0184



Reprinted 11-83 Printed in USA



SAFETY PRECAUTIONS moving parts, etc.



The following symbols in this manual highlight conditions potentially dangerous to service personnel, or equipment. Read this manual carefully. Know when these conditions can exist. Then take necessary steps to protect personnel as well as equipment.



Do not work on this equipment when mentally or physically fatigued.



GUARD AGAINST ELECTRIC SHOCK Disconnect electric power before removing protective shields or touching electrical equipment. Use rubber insulative mats placed on dry wood platforms over floors that are metal or concrete when around electrical equipment. Do not wear damp clothing (particularly wet shoes) or allow skin surfaces to be damp when handling electrical equipment.



This symbol warns of immediate hazards which will result in severe personal injury or death.



@!@!%I



This symbol refers to a hazard or @ % unsafe !!@ practice which I can result in severe personal injury or death. This symbol refers to a hazard or unsafe practice which can result in personal injury or product or propetiy damage.



Disconnect batteries to prevent accidental engine start. Jewelry is a good conductor of electricity and should be removed before working on electrical equipment.



PROTECT AGAINST MOVING PARTS



Use extreme caution when working on electrical components. High voltages cause injury or death.



Avoid moving parts of the unit. Avoid use of loose jackets, shirts or sleeves due to danger of becoming caught in moving parts.



'



Follow all state and local codes. To avoid possible personal injury or equipment damage, a qualified electrician or an authorized service representative must perform installation and all service.



Make sure all nuts and bolts are secure. Keep power shields and guards in position. If you must make adjustments while the unit is running, use extreme caution around hot manifolds,



IAWARNING



I



EXHAUST GAS IS DEADLY! Exhaust gases contain carbon monoxide, an odorless and colorless gas. Carbon monoxideis poisonous and can cause unconsciousnessand death. Symptoms of carbon monoxidepoisoning can include: 0



Dizziness Nausea Headache Weakness and Sleepiness



Throbbing in Temples Muscular Twitching Vomiting Inability to Think Coherently



IF YOU OR ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTOMS, GET OUT INTO THE FRESH AIR IMMEDIATELY. It symptoms persist, seek medical attention. Shut down the unit and do not operate until it has been inspected and repaired. Protection against carbon monoxide inhalation includes proper installation and regular, frequent visual and audible inspections of the completeexhaust system. 1-PIEM



Redistribution or publication of this document, by any means, is strictly prohibited.
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This supplementto the YD Service Manualadds information specific to the Onan PROTECseries of YD PTO AC generator/voltage regulator systems. NOTE: The YD PTO product referred to in the YD Service Manual is an earlier Onan product, no longer being manufactured.
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To troubleshoot a problem, start at upper left comer of the chart related to the problem, and answer all questions either YES or NO. Follow the chart untilthe problem is found, performing referenced Adjustment and Test procedures following the Flow Charts.



This section contains troubleshooting information for the generator and its electronic voltage regulator. Determinethe problem and then refer to the appropriate flow chart (A, 8, CyD, or E) for troubleshooting procedures.



Referenced components in the Flow Charts and Adjustment and Test procedures can be found on the schematic and wiring diagrams found in this supplement, and in the assembly drawings found in the lnstallation Manual.



A. NO AC OUTPUT VOLTAGE AT RATED RPM. B. UNSTABLE OUTPUT VOLTAGE, ENGINE SPEED STABLE. C. OUTPUT VOLTAGE TOO HIGH OR LOW D. EXCITER FIELD BREAKER TRIPS E. UNBALANCED GENERATOR OUTPUT VOLTAGE



NOTE Generator disassembly/assembly procedures and PROTEC seriesYD PTO generator configurations may be found in the YD Service Manual (900-0184) and in the PROTEC Operator’s ManuaI (929-0100) and InstallationManual (-).
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FLOW CHART A. NO AC OUTPUT VOLTAGE AT RATED ENGINE RPM START



Is control panel field breaker CB21 on?



Replace defective



and check continuity with ohmmeter. Is breaker open?



no



.)



Push to reset breaker. Does generator AC outputvoltage build up? I no



Yes



If voltage is unstable, high or low, or causes breaker to trip, see Flow Charts B, C, D or E.



-



Flash exciter fidd per TEST C. Does generator output voltage build up?



3 of VR215 to 10 VAG or more? (TESTA) I



I



Yes



no



1



Check diodes CR1 through CR6 on rotor per TEST F. Replace if bad.



across WE1 terminals 4 and 5 5 VDC or more?



Check exciter field wiring for shorts per TEST L Replace bad wiring.



I Yes



Check exciter rotor winding per TEST H. Replace if bad.



I



I



Check exciter fidd wiring Replace bad wiring.



Check generator rotor winding per TEST K. Replace if bad.



Replace fhe regulator PC board per procedure E if defective.



I



1



I



Check exciter field winding



1



Check generator stator windings Der TEST J. ReDlace if bad.



I



1-



Conbct wifh high vol≥ can cause severe personal injury or death. Do nof touch any exposed wiring or components wiih any parf of the body, clothing, tool orjewelry-. Do not usenon-insulated toolsinside the control. Sbnd onaninsulating mat or dry woodplaffom when the control doors are open.



1-



A newprinfedcircuitboardcan be damaged bymalrUnctioningcomponents within thecontrol. Do not insiall the new PC board until all other problems have been located and corrected.
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FLOW CHART B. UNSTABLEVOLTAGE, ENGINE SPEED STABLE Are there any broken wires or loose connections on the voltage regulator



Repair as required.



I



Repair wiring or replace as required.



I



assembly?



Check wiring harness from regulator assembly to end bell per TEST L.



no



Check okav? I



Yes Replace the regulator PC board per



1-



I-[



A new prinfed circuit board can be damagedbymaifunctioningcomponents within the confro/. Do not insfall the new PC board until all other pro& lems have been located and corrected.



1-



Conbct with high volbge can cause severe personal injury or death. Do nof touch any exposed wiring orcomponents withany parf of the bod5 clothing, tool orjewely. Do not use non-insulated tools inside fhe control. Sfand on an insulating mat or dw wood platform when the control doors are open.



FLOW CHART C. OUTPUT VOLTAGE TOO HIGH OR LOW START



I



ISengine 1-ur



Set RPM per instructionsin appropriate engine and/or governor manual.



no I



Does adjustmentof Voltage Adjust control on ihe regulator board result in



yes



1-



I



Set control per Voltage Adjustment 0.



I Are referencetransformer T21 connections correct and secure on



Are generator output leads properly connected? SeeTESTN.



I Y=



can be damagedby malfunctioning com-



Replace the regulator PC board per procedure E.



the new PC board unfil all other problems have been locafed and corrected.



1-1



Contact with high voltage can cause severe personal injury or death. Do nof touch any exposed wiring or componentswifh anypart of the body, clofhing, fool orjewelv. Do nof use non-insulated fools inside fhe confml. Stand on an insulafing mat or dry wood platform when fhe control doors are open.



I
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FLOW CHART D. FIELD BREAKER TRIPS STMT



Check exciter stator winding per TEST G. Replace if bad.



Check reference transformer T21 per



TEST E.



b w ( Contact with high volfage can cause severepersonal injury or death.



Do nof touch any exposed wiring or components withanypart of the body,clothing, tool orjewely. Do not use non-insulated tools inside the control. Stand on an insulating mat or dry wood platfonn when the control doors are open.



FLOW CHART E. UNBALANCED GENERATOR OUTPUT VOLTAGE START output still unbalanced?



no



Check for correct grounding of genetator and load.



I



I



Are generator leads connected and arounded Drmerhf? See Procedure N.



Are genetat6 ∨ winclingscontinuous perTESTJ?



no



Correct as necessary.



I



Replace stator assembly.



I



I



as necessary.



1-



ponents within thecontrol, Do notinstall



Conbcfwith high voltagecan cause severe personal injury or death. Do not



touch any exposed wiring or components withanypart ofthebod& clothing, tool orjewelry, Do not use non-insulated tools inside the confrol. Sfand on an insulating mat or dry wood platform when the control doors are open.



4



Redistribution or publication of this document, by any means, is strictly prohibited.



The commutating reactor is shown in Figure 1. It is called CMR21 on the schematics, and is located inside the voltage regulator housing (mounted near the generator; see Installation and Operator's Manuals). Only one winding of the reactor (leads 1 and 2) is usedon this model. Disconnect propulsion engine battery cables, negative (-) lead first Then remove reactor leads from the terminal board for testing.



GENERATOWREGULATOR TESTS General All the following adjustments and tests can be performed without disassembling the generator. They should be used for testing generator regulator components in conjunction with the troubleshooting flow charts earlier in this supplement



-



Resistanceacross leads 1 and2 should be 330 to 390 milliohms at 77" F (25"C). Resistance between the winding and the reactor frame should be infinity.



A Testing AC Residual Voltage Test for residual AC voltage if there is no AC power output from the generator. Disconnect propulsion engine battery cables, negative (-) lead first, before connecting test leads to generator leads 1 and 2. Reconnect battery cables, positive (+) cable first, start the engine, PTO and generator and operate at normal speed.



1-1 Accidental sfarting of the generator can cause severe personal injury or death, Disconnect the propulsion engine batterycables,negative (-)lead firs& before connecting test leads to the controls or generator.



II



Check voltage between generator leads 1and 2 while the set is running (see the schematic diagram included later in this supplement). Use extreme caution when performing this test (see warning, below). Residual voltage should be 5 to 10 VAC.



FIGURE 1. COMMUTATING REACTOR



-



C Flashing the Field If output voltage does not build up, it may be necessary to restore residual magnetism by flashing the field. Assemble a 12 volt storage battery, 10 amp fuse, momentary-on switch, and diode as shown in Figure 2.



1-1 Contact with high volfagecan cause sevee personal injury or death. Do not touch any exposed wiring or components with any part of the body, clothing, tool or jewelv. Do not use non-insulated foolsinside the conirol. Sfand on an insulating mat or dry wood platformwhen the control doors are open.



B



;i



Disconnect propulsion engine battery cables, negative (-) lead first, before connecting field flashing leads. Connectthe positive leadtothe FI (+) exciter stator lead, and the negative lead to the F2 (-) exciter lead. Reconnect battery cables, positive (+) cable first, then start the engine, PTO and generator and operate at normal speed. Close the switch just long enough for the generator output voltage to build up.



- Testing Commutating Reactor



1-1



Accidental sfarfingof the genlncorrecf flashing procedure erator can cause severe personal injury or 1 death. Disconnect the propulsion engine can damage the voifage reguhtor. Do not keep excitation circuitry connecfedlonger baftery cables,negative(-1lead first,before than 5 seconds. beginning this test. 5



Redistribution or publication of this document, by any means, is strictly prohibited.



1-



[BWARNINGI Accidenial starting of the generator can cause severe personal injuty or



Contact with high voltage can cause severe personal injury or deafh. Do not fouch any exposed wiring or componenfs with any part of the body, clothh?g, tool or jewelry. Do not use non-insulated fools inside the confrol. sfand on an insulating maf or dry wood plaffonn when the control doors are open.



death. Disconnect the propulsion engine battery cables, negative (-)lead first, before disconnecting the reference transformer for resisfance tesfing,



MOMENTARYaN SWITCH



>



H1



"'W "



12AMP300V



FIGURE 3. REFERENCETRANSFORMER



-



E VR21 Replacement Use the following procedure for replacing the voltage regulator PC board or VR chassis. 1. Stop engine and PTO unit. Disconnect leads to engine starting battery, negative (-) lead first.



FIGURE 2. FIELD FLASHING CIRCUIT



1-1



Accidenfal sfarfing of ihe genemtor can cause severe personal injury or deafh. Disconnect thepropulsion enginebatfery cabies, negative (-1 lead first, before conflnulng with this PC board mplacement procedure2. Open the voltage regulator housing. Disconnect the regulator and if necessary, label wires. Refer to the AC control wiring diagram included later in this supplement. 3. Remove four screws at comers of the PC



-



D Testing Reference Transformer



Reference transformer T21 is located inside the voltage regulator housing, mounted near the generator. T21 h a s four leads;two primary leads marked HI and H2 and two secondary leads marked X i and X2. See Figure 3. Stop the engine and PTO unit. Disconnect leads to engine starting battery, negative (-) lead first. Disconnect transformer T21 leads and make resistance readings. The resistance of either coil should be IO0 ohms f10%at 75" F (25" C). Resistance between leads and transformer frame should be infinity.



board to remove it. 4. Install new PC board; secure with four screws. 5. Reconnect wires removed in step 2 at proper terminals.
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t



6. Reconnect battery cables, positive (+) cable first. Start the engine and PTO and set voltage as outlined in test (M), Voltage



Adjustment.



-



F Testing Rotating Rectifiers Two different rectifier assemblies make up the rotating rectifierbridge assembly, Figure 4. Using an accurate ohmmeter,test each CR using negative and positive polarities. Test rectifiers as follows: 1. Stop engine and PTO unit. Disconnect



FIGURE 4. TESTING ROTATING RECTIFIERS



leads to engine starting battery, negative (-) lead first.



-



G Testing Exciter Stator



IBWAR"G1 Accidental starting of the



Test the exciter stator (Figure 5) for open or shorted windings and grounds as follows:



generator can cause severe personal injury or death. Disconnect the propulsion engine battery cables, negative (-) lead firsf, before continuing with this test procedure,



Testing forOpen or Shorted WindingsStop engine and PTO unit. Disconnect leads to engine starting battery, negative (-) lead first.



1-



Accidental stafiing of the generator can cause severe personal injury or death. DIsconnect tlte propulsion engine batterycables, negative (-)lead first,before continuing with this test procedure.



2. Disconnect all leads from assembly to be



tested. 3. Connect one test lead to F1+ stud and connect other lead to CRI ,CR2, and CR3 in turn; record resistance value of each rectifier.



DisconnectF1+ and F2-exciter field leadsfrom terminal block in generator end bell. The resistance between field leads should be 12.4 ohms rt 10% at 77"F (25"C).



4. Connect one lead to F2- stud and connect other lead to CR4, CR5 and CR6 in turn; record resistance value of each rectifier. 5. Reverse ohmmeterleadsfrom steps2 and 3 and record resistance value of each rectifier F1+to CRI ,CR2, and CR3 and F2-to CR4, CR5, and CR6.



Testing forGrounds: Stop engine and PTO unit. Disconnect leads to engine starting battery, negative (-) lead first.



1-1



Accidental starling of the gem erator can cause severe personal injury or death. Disconnect fhepropulsion engine battery cables, negative (-1 lead first, before continuing with this test procedure.



6. All the resistance readings should be high in one test and low in the othertest. If any reading is high or low in both tests, rectifier



assembly is defective.



Connect ohmmeter between either field lead and exciter stator laminations. Use ohmmeter set at the highest, resistance range. Resistance must be one megohm (1,000,000 ohms) or greater.



Use 23 to 26 inch-lbs (26 to 2 9 Nom) torque when replacing nuts of Fl+ and F2-, CR1, CR2, CR3, CR4, CR5 and CR6.
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The preferred test is with a megger or insulation resistance meter that applies 500 VDC or more to the test leads. Readings should be 100,000 ohms or greater.



Accidental starfing of the generator can cause severe personal injury or death, Disconnect the propulsion engine battery cables, negafive(-)lead first, before continuing with these test procedure.



Test the exciter rotor (Figure 6) for open or shorted windings or grounds as follows: Testingfor Open orshorted Windings:U s e awheatstone bridge ordigital VOM forthis test. Disconnect main rotor field leads which connect to rotating rectifier assemblies at F1+ and F2-. Disconnect lead wires from diodes CR1, CR2, CR3, CR4, CR5 and CR6. Test between exciter lead pairs TI-T2, T2-T3, and TI-T3. Resistance at 770F (25" C) should be 645 mil-



F1, F2 LEADS



liohms f 10%. Testing for Grounds: Connect leads of ohmmeter between any CR lead and exciter rotor laminations. Use an ohmmeter set at the highest resistance range. An ohmmeter reading less than one megohm (1 ,OOO,OOO ohms) indicates defective ground insulation. The preferred test is with a megger or insulation resistance meter that applies 500 VDC or more to the test leads. Be sure all exciter leads are disconnected from the diodes. Readings should be 100,000 ohms or greater. .



WHEATSTONE BRIDGE OR DIGITAL OHMM€IER



FIGURE 5. MEASURING EXCITER STATOR RESISTANCE



-



H Testing Dciter Rotor Stop engine and PTO unit. Disconnect leadsto engine starting battery, negative (-) lead first.
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EXCITER ROTOR



.



MEGGER OR INSULATION



RESISTANCE METER



WHEATSTONE BRIDGE OR DIGITAL



TESTING WINDING FORGROUNDS



OHMMRER



TESTlNG WINDING RESISTANCE



ES-17oOs



CONNECTION DIAGRAM ~



~



FIGURE 6. TESTING EXCITER ROTOR



-



diagram. All stator leads must be isolated for testing.



J Testing Generator Stator



Stopengine and PTO unit. Disconnect leads to engine starting battery, negative (-} lead first.



Use a megger or insulation resistance meter which applies 500 VDC or more to the test leads. Test each stator winding for a short to the laminations. A reading less than 100,000



IBWAR"GI Accidenfal sfarfing of the gen-



erator can cause severe personal injury or death, Dlmnneci ihe pmpulsion engine baiierycables, negative(-)lead firs$before continuing wifhthese fest procedure.



ohms indicates a questionable stator. Thoroughly dry the stator and retest. Testing for Open or Shorted Wlndings:Test for continuity between coil leads shown in Figure 7:wire pairs TI -T2and T3-T4 should have equal resistance. U s e an accurate instrument for this test such as a Kelvin bridge or digital ohmmeter. Resistance values at 77" F (25"C)



Using proper test equipment, check the stator for grounds, opens, and shorts in the windings. Testing for Grounds:Some generators have ground connections tothe frame. Checkwiring
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are given in Table 1 (lead length between 0 and 15 feet).



TABLE 1. STATOR RESISTANCE VALUES IN OHMS, f 10%



If any windings are shorted, open or grounded, replace the stator assembly. Before replacing the assembly, check the leads for broken wires or insulation.



kW RATING



RESISTANCE



12/15



.115- .I47



16/20



.069 - -091



20124



-0% - .072



24/30



-033- .043



30135



-029- .038



n



I



. . ....



t.1..



w



I



ESl79SS



WHEATSTONE



RESISTANCE MRER



BRIDGE



FIGURE 7. TESTING STATOR WINDINGS
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K Testing Generator Rotor



TABLE 2. ROTOR RESISTANCE VALUES IN OHMS,k 10%



Stopengine and PTO unit. Disconnectleads to engine starting battery, negative (-) lead first.



RESISTANCE (ohms)



kW RATING



16/20



LaWAR"i;l Accidental starting of the generator can cause severe personal injury or death. Disconnect &e pmpulsion engine bafterycables, negative (-)lead firsf, before continuing with these test procedure,



20124



I



24130



I



~



I



I



2.24



2.91



30135



For these tests, use a megger or insulation resistance meterwhich applies500 VDC or more to the test leads. MEGGER OR ~



Testing for Grounds: Check for grounds between each rotor lead and the rotor shaft, Figure 8. Perfom tests as follows:



INSULATION



RESISTANCE MElER ~



1. Remove rotor leads F1+ and F2- from the rotating rectifier assemblies. 2. Connect test leads between F1+ and rotor shaft. Meter should register 100,000 ohms or greater.



3. If less than 100,OOO ohms, rotor is questionable. Thoroughly dry the rotor and retest.



TESTING WINDING FOR GROUNDS



.



CA-lOlO-12S



FIGURE 8. TESTING ROTOR FOR GROUNDS



4. Replace a grounded rotorwitha new identical part.



DIGITAL



(7-7 r



-1



I



Testing for O p n or Shorted Windings:Perform tests as follows: 1. Remove rotor leads F1-t and F2- from rotating rectifier assemblies.



2. Using ohmmeter, check resistance between Fl and F2 leads, Figure 9. The resistance values at 77" F (25" C) should be as shown inTable 2. If not, replace defective rotor with new, identical part.



TESTING WINDING RESISTANCE



CA1QIO.S



FIGURE 9. TESTING ROTOR FOR AN OPEN CIRCUIT
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L Wiring Harness Check Stop engine and P i 0 unit. Disconnectleadsto engine starting battery, negative (-) lead first.



1-



Accidental starting of fhegenerator can cause severe personal injury or death. Disconnect the propulsion engine bafieryc⩽, negative (-1lead first,before continuing with these iesi procedure.



1Contacf wifh high voltage can cause severe personal injury or death. Do not touch any exposed wiring or componenfs with any part of the bod% clothing, tool or jewelry. Do nof use non-insulated tools inside the control. Sfandon an insulaiing mat or dry wood plaffonnwhen the control doors are open. With the generator running, set the voltage ad-



just potentiometer on the regulator board assembly for correct voltage. See Figure 10.



Carefully check wiring harnesses as follows:



I



1. Inspectall wires for breaks, loose connections, and reversed connections. Refer to the wiring diagrams at the end of this supplement. 2. Remove wires from terminals at each end and using an ohmmeter, check each wire end to end for continuity or opens. 3. Using an ohmmeter, check each wire against each of the other wires and to ground for possible shorts or insulation breaks under areas covered by wrapping material. 4. Reconnect or replace wires according to the wiring diagrams at the end of this supplement.



I



0



I



-



M Voltage Adjustment When checking output voltage, be surethat the generator has stabilized and is running at the correct speed (frequency).



0



VOLTAGE ADJUST



FIGURE 10. VOLTAGE REGULATOR BOARD INSIDECONTROL BOX



-



N Reconnection



Accidental starting of ihe generaforcan cause severe personal injury or death, Dlsconnecf fhepropulsion engine bafferycables, negative(-)lead first,before connecting test leads to the controls or generator. .



Generator reconnectionconforms to AC wiring diagram 612-6678, supplied in this supplement. Also see the Installation Manual for output connection and generator reconnection guidelines.
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MODIFIED
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INTRODUCTlON GENERAL



winding resistances being different from the



This manual contains troubleshooting and repair procedures for the YD generators and controls..



majority of generators. 2. The "UR" regulation system is used rather than the standard YD regulator.



The YD generator information includes description, troubleshooting,adjustments and tests for repairing the generator, exciter and voltage regulator.



The generator set models affected by the above modifications include: 25 kW MDTNDTA'generator sets 30 kW SK generator sets 30 kW YD PTO generators . '



Engine information is in the applicable engine manual. Three systems which could cause the electric generating set to malfunction are the generator, the control and the engine.



The majorsection of this manual appliesto most, but not all, YD generators. In the development of larger capacity generators in the YD family, Onan has included some modifications so that the generator would have adequate motor-starting capability.



Separate sections of this manual should be referred to for information on these models which is different from that provided i n the main body of the manual.



These modificationsinvolvetwo basic areas: 1. The rotating exciter (rotorand stator) is about 112 inch thicker than standard. This results in the



The Controlsystem informatipn includes description and troubleshooting procedures for repairing the set if the trouble is in starting, stopping,or if thesetshuts down because of an emergency condition.



MANUAL REFERENCE FOR YD GENERATOR SETS AND ALTERNATORS
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JB JC



''



MJC I



RJC JC MJC RJC SK



DJC MDJC



RDJC MDJF



RDJF MDTA



DTA YD PTO Alternator YD Two Bearing



I



60 Hz 7.5 12.5 10.0 12.5 15.0 15.0 15.0 30.0



50 Hz 6.0



6.0 6.0 7.5 12.0 120 15.0 15.0 17.5 25.0 25.0 15.0-30.0 5.0-20.0



4.5 4.5 6.0 9.0 10.0 12.5 12.0 14.5



Diesel DJB DJE MDJE



STATOR STACK LENGTH



10.0 12.5



125 25.0



2.88 4.31 3.44 4.31 . 5.00 5.00 4.31 : '7.00-10.38 ,



. .



x



15.0-30.0 5.0-16.0



2.19, 2.19' 2.88 4.31



4.31 5.00 5.00 5.75 8.62 8.62 5.00-8.62 2.197-00
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Onan Multitester



Typical wiring diagrams are Includedat the end of this manual to



helppersonneltraceor isolateproblems. Onansuggests,however, that service personnel use the wiring diagrams shipped with the units.



I



.a.



Wheatstone Bridge Kelvin Bridge Jumper Leads Onan Load Test Panel Variac AC Voltmeter DC Voltmeter See Tool Catalog 900-0019.



Repair information is not extensive because the solid-state printed circuit boards lend themselves more to replacement that repair. ONAN does not recommend repair of the printed circuit boards, except at the factory and has initiated a return/ exchange service obtainable through distributors, whereby faulty printed circuit boards can be returned and exchanged for good units. For more information, contact your Onan distributor.



GENERATOR DESCRIPTION The YD generators (Figure 1)are four-pole,revoiving field, brushless exciter, reconnectiblemodels of dripproof construction. Design includes both single and three-phase, 60 and 50 hertz type generators. The generator rotor connects directly to the engine crankshaftwith a tapered shaft and key. It is fastened by the rotor-through-stud which passes through the rotor shaft and a nut on the outside of the end bell. A centrifugal blower, on the front end of the rotor shaft, circulatesthe generatorcooling air which is drawn in through the end bell cover and discharged through an outlet at the blower end.



Application of meters or high heat soldering irons to printed circuit boards by otherthan qualified personnel can result in unnecessaryandexpensive damage. High voltage testing or high potential (or Megger) testing of generator windings can cause damage to solid state components. Isolate these components before testing.



TEST EQUIPMENT Most of the test procedures in this manual can be performed with an AC-DC multimeter such as a Simpson Model 260 VOM. Some other instruments to have available are:



A ball bearing in theend bell supportstheouterend of the rotor shaft. The end bell and generator stator housing are attached by four-through-studs which pass through the stator assembly to the engine-



ENGIN€CENEf



ADIAPTER



THROUGH-STUD



FIGURE 1. TYPICAL YD J-SERIES GENERATOR (SECTIONAL VIEW)
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generator adapter. The brushless exciter stator mounts in the end bell while the exciter rotor and its rotating rectifier assemblies mount on the generator rotor shaft.



Generator sets without a control panel or switchboard containing A C instruments such as voltmeters, ammeters, running time meter, frequency meters, and line circuit breakers are shipped from the factory with the A C output leads separated in the output box. On generator sets with switchboards containing A C instruments, the A C output leads are wired as specified on the customer's purchase order to deliver only the voltage specified.



All generators have four wires extending from the stator housing in addition to the A C output leads, Figure 2. Lead B2is from the battery charge winding and connects to terminal 7 of the engine control. Lead F1+ and F2-are from the exciter field winding and are connected to the output terminals of the voltage regulator. Leads 1and Pare connected to the stator windings and provide reference voltage and input powerto thevoltage regulator. These four leads are connected at the factory.



VOLTAGE RECONNECTION WITH OPTIONAL INSTRUMENTS The optional A C instruments on the control panel (such as voltmeters, ammeters, transformers, and running time meters) are intended for use with specific nameplate voltages. Control components may have to be changed to match new current ratings when field reconnection for other voltage codes or voltages are made.



Figure 2 is a composite illustrationshowing four output leadsfor single-phase units, l2output leadsfor *phase broad rangeunits, and four output leadsforcode9x3-phase 347l600volt generators.



CHARGING



BAlTERY CHARGING



RESISTOR



a



To prevent instrument damage contact the Onan factory for required instrument changes, new wiring diagrams, new plant nameplate with proper specificationnumber and voltagebeforeattemptingto reconnecta generator with instrumentson the control panel.
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TO VOLTAGE REGULATOR
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Under no circumstancesshall the generator be connected in any other mannerthanshown in the applicable wiring and reconnection diagrams. Severe damage will result if leads are incorrectly connected or improperlyinsulated. Use extreme care in checkingleadsto assure proper connections.



.



FIGURE 2 SINGLE AND THREE PHASE GENERATOR SCHEMATIC (COMPOSITE)



GENERATOR OPERATION Operation of the generator involves the stator, voltage regulator, exciter field and armature, a full wave bridge rectifier, and the generator rotor, Figure 3. Residual magnetism in the generator rotor and a permanent magnet embedded in one exciter field pole begin thevoltage build-up processasthe generator set starts. Single-phase AC voltage, taken from one of the stator windings, is fed to the voltage regulator as a reference for maintaining the generator output voltage. AC voltage is converted to DC by a silicon controlled rectifier bridge on the voltage regulator printed circuit board and fed into the exciter field windings. The exciter armature producesthreephase AC voltage that is converted to DC by the rotating rectifier assembly. The resultant DC voltage excites the generator rotor winding to produce the stator output voltage for the AC load. The generator rotor also produces AC voltage in the charging winding of the stator which is converted to direct current for battery charging.
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FIGURE 3. EXCITATION BLOCK DIAGRAM
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GENERATOR TROUBLESHOQTING PREPARATION



PART I



A few simple checks and a proper troubleshooting



TROUBLESHOOTING



procedure can locatethe probable source of trouble and cut down service time. Check all modifications, repairs, replacements performed since last satisfactory operation of set to ensure that connection of generator leads are correct. A loose wire connection, overlooked when installing a replacement part could cause problems. An incorrect connection, an opened circuit breaker, or a loose connection on printed circuit board are all potential malfunction areas to be eliminated by a visual check. Unlessabsolutelysure that panel instrumentsare accurate, use portable test meters for troubleshooting. Visually inspect components on VR21. Look for dirt, dust, or moisture and cracks in the printed solder conductors. Burned resistors, arcing tracks are all identifiable. Do not mark on printed circuit boards with a pencil. Graphite lines are conductive and can cause leakage or short circuits between components.



PROCEDURES (STANDARD YD GENERATOR AND REGULATOR)



The information in this section is divided into Flow Charts A, 6,C, D, and E as follows: A. NO AC OUTPUT VOLTAGE AT RATED ENGINE RPM. B. UNSTABLE OUTPUT VOLTAGE, ENGINE SPEED STABLE 1800 RPM. C. OUTPUT VOLTAGE TOO HIGH OR LOW. D. EXCITER FIELD BREAKER TRIPS. E. UNBALANCED GENERATOR OUTPUT VOLTAGE.



The PART I TROUBLESHOOTING PROCEDURES are for YD generators in the 4.5 to 25 kW size range using the standard YD regulator and generator.



To troubleshoot a problem, start at upper-left corner of the chart related to problem, and answer all questions either YES or NO. Follow the chart until the problem is found, performing referencedAdjustment and Test procedures following the Flow Charts.



The PART I1TROUBLESHOOTING PROCEDURES (page 21) are for YD generators inthe 25 to 30 kW size range. These units have thicker exciters and use the UR type regulation system.



Referenced components in the Flow Charts and Adjustment and Test procedures can be found on the electrical schematic Figure 4, and on assembly drawings and wiring diagrams on pages 18-20. DC



OUTPUT VOLTAGE



VOLT. REG. PC BOARD VR21



"



EXCITER ROTOR (M,M E )



RECTIFlER ASSEMBLIES REGULATOR ASSEMBLY



FIGURE 4. ELECTRICAL SCHEMATIC, STANDARD YD GENERATOR AND REGULATOR
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FLOW CHART A. NO BUILD UP OF AC OUTPUT VOLTAGE



Remove one lead from breaker and check continuity with ohmmeter. Is breaker open?



Is control panel field breaker CB21 ON?



Replace defective field breaker.



If voltage is unstable, high or low, or causes breaker to trip, see Flow Charts B, C, or D.



Push to reset breaker. Does generator AC output voltage build up?



Is reference voltage across TB21-1 & 2 20 VAC or more?



Flash exciter field per TEST [E]. Does generator output voltage build up?



-no



I



no



Disconnect stator leads 1& 2 from TB211 & 2. Is reference voltage across leads 20 VAC or more now?



Check commutating reactor CMR21 per TEST [I].Replace if bad.



I



1



Check diodes CR1 through CR6 on rotor per TEST [F]. Replace if bad.



Check reference transformer T21 per TEST [J]. Replace if bad.



I I Check wiring harness W9 for shorts per TEST [O].Replace bad wiring.



Is exciter field voltage across TB21-3 & 4 7.0VDC



Check wiring harness W9 for opens per TEST [O]. Replace bad wiring.



d



I Check exciter rotor winding



per TEST [L]. Replace if bad.



I I I



Check exciter field winding per TEST [K].Replace if bad.



Check SCRs CR13 & CR16per TEST [HI. Replace if bad.



I



Check generator stator windings per TEST [N].Replace



Check diodes CR12,14 & 15 per TEST [GI.Replace if bad.



I



I



Replace voltage regulator PC board per procedure IP].



,



Check generator rotor field winding per TEST [MI. Replace if bad.



1



I Do not replace the printed circuit boarduntil thetroublenot on the PC board has been located and corrected to avold damage to new PC board.



6



Redistribution or publication of this document, by any means, is strictly prohibited.



I



FLOW CHART B. AC OUTPUT VOLTAGE BUILDS UP, BUT I S UNSTABLE



Are there any broken wires or loose connections on voltage regulator assembly V R Z ?



+



-Yes



Repair as required.



I



no 1



I



I



1



L



Repair wiring or replace as required.



1



I



I



I



t



Check wiring harness from VR22 to end bell per TEST [O]. Check OK?



I



I



I



Does adjustment of Dampening Control R27 on VR21 per adjustment [B]result



Is voltage stable within spec at no load to full load range of generator set?



no



no



Replace voltage regulator PC board per procedure [PI.



Do not replace the printed circuit board _ _ ~ _ _ ~ _until ~ the _ trouble not on the PC board has been located and corrected to avoid damage to new PC board.



I



FLOW CHART C. AC OUTPUT VOLTAGE BUILDS UP, BUT IS HIGH OR LOW START Set RPM per instructions in appropriate engine manual.



-no-+



Is engine running at correct RPM?



Does adjustment of Voltage Adjust control R22 on VR22 result in correct output voltage?



i



Set control per Voltage Calibration Adjustment [A].



Is jumper wire W10 connected correctly on VR21 for desired voltage? See Figure 19 on page 20 and correct if needed.



*



Replace voltage regulator PC board VR21 per procedure [PI.



Do not replace the printed circult board until the trouble not on the PC board has been located and corrected to avoid damage to new PC board.



I



Are generator output leads properly connected? See Figure 19and correct if needed.



F
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FLOW CHART D. AC OUTPUT VOLTAGE BUILDS UP, BUT FIELD BREAKER TRIPS



Does AC output voltage build up to 140%or more of rated voltage before breaker trips?



Check for any loose or broken wires or connections on VR22 assembly.



no



I



Check exciter rotor winding per TEST [L]. Replace if bad.



f Check generator stator leads for proper connection. See Figure 19, page 20.



I



I



*



Checkgenerator rotor field winding per TEST [MI.Replace if bad.



I



Check generator stator windings per TEST [N]. Replace if bad.



Replace voltage regulator PC board VR21 per procedure [PI.



D O nOt replam the printed CiEUit board until the trouble not on the PC board has been locatedand corrected to avoiddamage to new PC board.



.*
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FLOW CHART E. UNBALANCED GENERATOR O U T P U T VOLTAGE



Are generator leads connected and grounded properly? See Figure 19, page 20.



---no+



Correct as necessary.



Is generator stator winding continuous per TEST [K]?



-no-



Replace stator assembly.



r-



1 Check load for ground faults and correct as



necessary.
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ADJUSTMENTS AND TESTS (STANDARD YD GENERATOR AND REGULATOR)



GENERAL



diode CRl1, ammeter M11, to the battery, and to the ignition-fuel solenoid circuits. 1. The slide tap on adjustable resistor R21, located in the generator air outlet, should be set to give about 2 amperes charging rate, Figure 2. For applications requiring frequent starts, check battery charge condition (specific gravity) periodically and if necessary, increase charging rate slightly (slide tap nearer ungroundedlead) until it keeps battery charged: Having engine stopped when readjustingavoids accidental shorts. Avoid overcharging. . 2. If charge winding AC output is below: . a. 19 volts on 12 volt battery charge models, b. 38 volts on 24 volt battery charge models, c. 50 volts on 32 volt battery charge models, test the charging circuit for opens or grounds in the leads and charging winding. If leads are defective, replace them. If winding is defective,. replace generator stator. 3. If a separate automatic demand control for starting and stopping is used, adjust charge rate for maximum 4.5 amperes. This normally keeps battery charged even if starts occur as often as 15 minutes apart.



All of the following Adjustments and Tests can be performed, without disassembly of the generator. They should be used for testing generator and regulator components in conjunction with the troubleshooting flow charts.



.



.



VOLTAGE CALIBRATION ADJUSTMENT Thecalibration adjustmentis made using an accurate AC voltmeter to observe generator output voltage and to set the correct no loadvoltage. If voltage regulator VR21 printed circuit board has been replaced, it may be necessary to make a calibration adjustment. To obtain the correct output voltage, proceed as follows: 1. If set hasavoltageadjust potentiometer (R22) on the meter panel, set pointer halfway between minimum and maximum positions. 2. With unit running at no load, turn generator voltage potentiometer R26onVR21 (Figure 5) clockwise to increase output voltage; turn R26 counterclockwise to decrease output voltage.



VOLTAGE REGULATOR CHECKOUT VOLTAGE STABILITY ADJUSTMENT



The solid state voltage regulators (VR21) can be checked out on the bench for proper operation or location of faulty components. The following test equipment (one-each) is required fora proper checkout.



Voltage stability is set at the factory, but if printed circuit board VR21 has been replaced or if damping potentiometer R27 has been unnecessarily adjusted it may be necessary to reset stability. Set stability as follows: 1. With generatorset running at no load, turn potentiometer R27 (Figure 5) to a position where voltage tends to be unstable or hunt. 2. Turn R27 clockwise slowly until voltage first stabilizes. This setting will result in stable voltage under all conditions in maximum voltage regulator response time.



REF. DESIGNATION S CMR21



TEST EQUIPMENT Switch Reactor Fuse, 5 Amps Transformer, Variable 2 Amp 0-15OV Voltmeter, .DC f2% of Full Scale 3, Scale Q.50 and 0-15OV and 0-1OV Voltmeter, AC f2% @ lOVAC, 1%@ 150V .Resistor, 100-Ohm 400 W .Transformer, Input 315-0386



........................................ ..................................



F.. .................................



T1



V2



...........



............ ...



..... .....................



V1 R1 T21



.................



Transformer T21 and reactor CMR21are a part of the voltage regulatorassembly (VR22orVR23);theseare the only parts obtainable with an Onan part number. The big 100-ohm 400 watt resistor (Rl) serves as the field during checkout.



BATTERY CHARGE RATE ADJUSTMENT One generator winding supplies current for the battery charging circuit. The current flows through
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Bench Check



3. Open switch in 120 VAC supply to VARIAC. 4. Piug VARIAC into 120 VAC source. 5. Proceed with checkout according to steps in Table 1.



1. Remove voltage regulator from unit according to procedure given for voltage regulator replacement. 2. Referring to Figure 5 and Table 1, connect test equipment to the printed circuit board VR21 terminals as follows: CONNECT Jumper Jumper Lead Lead Lead Lead AC Voltmeter DC Voltmeter VARIAC R1



[El FLASHING THE FIELD



.



FROM



TO



VR21-V1 VR21-1



VR21-V4 vR21-2



CMR21-1 CMR21-4 T21-X1 T21-X2 Across Across Across



vR21-10 vR21-9 VR21-6 vR21-4 T21-H1 & H2 VR21-78 8 T21-H1 (fused) and H2



Across.



VR21-7 h 8



.



The following procedure is used for momentarily flashing the exciter field with a low voltage which restores the. residual magnetism in the alternator rotor. Flashing the field is usually necessary when installing a new brushless exciter stator wound assembly, but seldom is necessary under other circumstances. Always check generator residual voltage at terminals 1 and 2 to be certain whether or not flashing the field is necessary. Generator residual



TABLE 1. VOLTAGE REGULATOR CHECKOUT . I1
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