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IMPORTANT SAFETY PRECAUTIONS 
 

SAFETY 
THIS POWER SUPPLY GENERATES VOLTAGES THAT ARE DANGEROUS AND MAY BE FATAL. 

OBSERVE EXTREME CAUTION WHEN WORKING WITH THIS EQUIPMENT. 

High voltage power supplies must always be grounded. 
 

Do not touch connections unless the equipment is off and the 
Capacitance of both the load and power supply is discharged. 

 
Allow five minutes for discharge of internal capacitance of the power supply. 

 
Do not ground yourself or work under wet or damp conditions. 

 
 
 

SERVICING SAFETY 
. 

Maintenance may require removing the instrument cover with the power on. 
 

Servicing should be done by qualified personnel aware of the electrical hazards. 
 

WARNING note in the text call attention to hazards in operation of these units 
that could lead to possible injury or death. 

 
CAUTION notes in the text indicate procedures to be followed to avoid possible 

damage to equipment. 
 

 
 
 
 
 
 

Copyright © 2000, Spellman High Voltage Electronics Corporation. All Rights Reserved. 
This information contained in this publication is derived in part from proprietary and patent data. This information has 
been prepared for the express purpose of assisting operating and maintenance personnel in the efficient use of the 
model described herein, and publication of this information does not convey any right to reproduce it or to use it for 

any purpose other than in connection with installation, operation, and maintenance of the equipment described. 
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WICHTIGE SICHERHEITSHINWEISE 
 
 

SICHERHEIT 
DIESES HOCHSPANNUNGSNETZTEIL ERZEUGT LEBENSGEFÄHRLICHE HOCHSPANNUNG. 

SEIN SIE SEHR VORSICHTIG BEI DER ARBEIT MIT DIESEM GERÄT. 
 

Das Hochspannungsnetzteil muß immer geerdet sein. 

Berühren Sie die Stecker des Netzteiles nur, wenn das Gerät ausgeschaltet ist und die elektrischen 
Kapazitäten des Netzteiles und der angeschlossenen Last entladen sind. 

Die internen Kapazitäten des Hochspannungsnetzteiles benötigen ca. 5 Minuten, um sich zu entladen. 

Erden Sie sich nicht, und arbeiten Sie nicht in feuchter oder nasser Umgebung. 

 
 
 
 

Notwendige Reparaturen können es erforderlich machen, den Gehäusedeckel während des Betriebes zu 
entfernen. 

Reparaturen dürfen nur von qualifiziertem, eingewiesenem Personal ausgeführt werden. 

“WARNING” im folgenden Text weist auf gefährliche Operationen hin, die zu Verletzungen oder zum Tod 
führen können. 

“CAUTION” im folgenden Text weist auf Prozeduren hin, die genauestens befolgt werden müssen, um 
eventuelle Beschädigungen des Gerätes zu vermeiden. 

 
 
 
 
 

 
SERVICESICHERHEIT 
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PRECAUTIONS IMPORTANTES POUR VOTRE SECURITE 
 
 

CONSIGNES DE SÉCURITÉ 
CETTE ALIMENTATION GÉNÈRE DES TENSIONS QUI SONT DANGEUREUSES ET PEUVENT ÊTRE FATALES. 

SOYEZ EXTRÊMENT VIGILANTS LORSQUE VOUS UTILISEZ CET ÉQUIPEMENT. 
 

Les alimentations haute tension doivent toujours être mises à la masse. 
 

Ne touchez pas les connectiques sans que l’équipement soit éteint et que la capacité à la fois de la charge et de 
l’alimentation soient déchargées. 

 
Prévoyez 5 minutes pour la décharge de la capacité interne de l’alimentation. 

 
Ne vous mettez pas à la masse, ou ne travaillez pas sous conditions mouillées ou humides. 

 
 
 
 
 

La maintenance peut nécessiter l’enlèvement du couvercle lorsque l’alimentation est encore allumée. 
 

Les réparations doivent être effectuées par une personne qualifiée et connaissant les risques électriques. 
 

Dans le manuel,  les notes marquées « WARNING » attire l’attention sur les risques lors de la manipulation de ces 
équipements, qui peuvent entrainer de possibles blessures voire la mort. 

 
Dans le manuel, les notes marquées « CAUTION » indiquent les procédures qui doivent être suivies afin d’éviter 

d’éventuels dommages sur l’équipement. 
 
 
 
 

 
CONSIGNES DE SÉCURITÉ EN CAS DE REPARATION 
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IMPORTANTI PRECAUZIONI DI SICUREZZA 
SICUREZZA 

QUESTO ALIMENTATORE GENERA TENSIONI CHE SONO PERICOLOSE E 
POTREBBERO ESSERE MORTALI. 

PONI ESTREMA CAUTELA QUANDO OPERI CON QUESO APPARECCHIO. 

Gli alimentatori ad alta tensione devono sempre essere collegati ad un impianto di terra. 

Non toccare le connessioni a meno che l’apparecchio sia stato spento e la capacità interna 
del carico e dell’alimentatore stesso siano scariche. 

Attendere cinque minuti per permettere la scarica della capacità interna dell’alimentatore 
ad alta tensione. 

Non mettere a terra il proprio corpo oppure operare in ambienti bagnati o saturi d’umidità. 

 
 

SICUREZZA NELLA MANUTENZIONE. 

Manutenzione potrebbe essere richiesta, rimuovendo la copertura con apparecchio 
acceso. 

La manutenzione deve essere svolta da personale qualificato, coscio dei rischi elettrici. 

Attenzione alle AVVERTENZE contenute nel manuale, che richiamano all’attenzione ai 
rischi quando si opera con tali unità e che potrebbero causare possibili ferite o morte. 

Le note di CAUTELA contenute nel manuale, indicano le procedure da seguire per evitare 
possibili danni all’apparecchio. 
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1. INTRODUCTION 

1.1. Device Classification 

The device described herein is a Security Radiological Power Supply.  Using Annex H of the 
“Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory 
Use”, EN61010-1, we have concluded that the model XRV SERIES is classified as a Class I 
device.  Based on our analysis, the device makes no protection against the ingress of water.  
This device is designed for continuous operation.  The device is required to be connected to 
protective earth ground. 

1.2. Intended Use 

The XRV SERIES is a negative output 3kW or bipolar output 4.5KW high voltage switching 
power supply which incorporates the latest in high frequency, high power switching 
technology used to drive an x-ray tube, as well as to serve as a source of a reliable high 
voltage for other type of loads. The Power Supply operates from 180-264 Vac 50/60Hz 
power line. The Power Supply is air-cooled with 4.7 ” fan located on the Rear Panel. Air is 
pulled in through filtered slots in front of the unit and exits in the rear of the HVPS Enclosure. 
The Power Supply is designed to meet the FDA safety requirements Title 21, part 1020, 
section 20 (21 CFR 1020.40 Cabinet X-ray Systems) as used in the NDT application. 

1.3. Interferences Between Equipment 

The device was designed and manufactured to minimize electromagnetic or other 
interferences.  Tests have been performed to evaluate potential risks that could originate 
from the device itself or the surrounding environment. All test results were acceptable, and 
there has been no evidence of interference in its intended application. 

1.4. Device Description 

The Unit provides a high voltage potential for the cathode X-ray tube with two separate 
filament supplies. There are two basic power supply sections for this purpose: 
 
 (Single-ended version) negative or positive high voltage output, continuously 

programmable from 0 to Maximum kV DC and with a maximum operating rated specified 
current. 

 (Bipolar version) positive and negative high voltage outputs, continuously programmable 
from 0 to Maximum kV DC and with a maximum operating rated specified current. 

 
 Dual DC X-ray tube filament supply, floating at the high voltage potential, programmable 

from 0 to Maximum ADC. User selectable filament supply has two separate outputs, one 
for the small filament and another large filament. 
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Both outputs connect to the x-ray tube through a single modified three-pin HV receptacle 
(J1).  The outputs are designed to drive through a shielded HV cable (cable supplied by 
customer). 
 
The Power Supply is computer controlled via RS232, USB, Ethernet or an Analog User I/O 
available through a 25 pin DB connector. External Interlock and Warning are accomplished 
via the rear panel connector J2. 

 

2. WARNINGS & SAFETY INFORMATION 

This power supply produces extremely high voltages.  DO NOT attempt to adjust any load 
connection with high voltage on.  DO NOT attempt to open the power supply enclosure unless 
you have studied the manual and know the internal layout.  Of course, you should never reach 
into the enclosures unless the power has been disconnected and you are sure that the output is 
fully discharged.  Be sure of your ground connections. 
 
Assume that high voltage is always ON is the best way to avoid hazard to personnel.  Always 
shut off the supply circuit breaker(s) and follow an appropriate grounding procedure to 
discharge the output before touching any exposed connections. 
 
DO NOT rely on the unit's instrumentation or controls to determine that the output is safely 
discharged.  The sensors are driven by amplifiers, which are powered by an internal low voltage 
power supply, as are the indicator LEDs.  There may be dangerous voltages present on the 
output, even if the unit appears "dead". 
 
If not manually discharged, the output may remain charged long after power is disconnected! 
 
Be sure that you have a complete understanding of at least all of the information in this manual 
before attempting installation.  DO NOT allow anyone else to perform any part of the installation 
process or attempt servicing of the power supply unless they have also read the manual.  If 
there are any unanswered questions, please do not hesitate to contact the manufacturer for 
further information. 
 
DO NOT obstruct the cooling inlets or outlets; overheating may result, which may damage the 
power supply. 
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8.2. RECOGNIZING FAULTS 

Faults and unit operation can be recognized by the front panel LED display or by GUI 
computer control. 

 

8.2.1. Front Panel Faults 

During normal operation, only Green LEDs should be illuminated on the front panel. Any 
red LED indicates a fault or incorrect operation. LED’s on the control board report any 
faults or incorrect operation that the XRV recognizes and that occur during normal 
operation. 
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8.2.2. Front Panel LED Summary 

LED Description Color Status During 
Normal Operation 

Power ON Aux Power is ON Green ON 
Power Supply Ready Power is Ready if 

Program Voltage 
Requested = Actual  

Green OFF- ON 

Filament ON Filament Is ON Green ON 
X-Ray ON X-ray’s are ON  Green ON  
Pre-Warning X-ray ON is imminent  Red OFF-ON-OFF 
Power Supply Fault General Power Supply 

Fault  
Red OFF 

Interlock Open/Fault Interlock is open or 
interlock fault has 
occurred 

Red OFF 

OV Fault Over Voltage Fault Red OFF 
UV Fault Under Voltage Fault  Red OFF 
OC Fault Over Current Fault Red OFF 
UC Fault Under current Fault Red OFF 
Over Power Fault Over power Fault Red OFF 
Filament Fault Filament Fault Red OFF 
HV Inv. Fault HV Inverter Fault Red OFF 
Over Temp Fault Over Temperature Fault  Red OFF 
mA Diff Fault mA Difference Fault (Bi-

polar) 
Red OFF 

kV Diff Fault  kV  Difference Fault (Bi-
polar) 

Red OFF 

Arc Cathode  Arc Cathode Detected  Red OFF 
Arc Anode  Arc Anode Detected  Red OFF 
Temp Approach 
Warning 

Temperature Approach 
Warning  

Red OFF 
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OV Fault  
 
This fault occurs when the system output voltage exceeds the maximum allowable 
voltage, +10% above the programmed voltage or for full output operation. 
 
This may be caused by: 
 System Control PWB failure 
 Filament/Feedback PWB failure 
 HV Divider Failure 

 
Diagnosis 
 The OVER VOLTAGE FAULT LED will be illuminate. 
 HV output will be disabled. 

 
Over Current Fault  
 
This fault occurs when the HVPS output current exceeds the maximum allowable 
current.. 
 
This may be caused by: 
 X-Ray tube, HV cable 
 Regulator PWA failure 
 Low End PWA 

 
Diagnosis 
 The OVER CURRENT FAULT LED will illuminate. 
 HV output will be disabled. 

 
Temperature Fault   
This fault occurs when a high temperature condition is detected on the inverter 
assembly.  The system control board then latches the temperature fault to prevent 
damage to the inverter. 
 
This may be caused by: 
 Ambient temperatures beyond specification 

 
Diagnosis 
 The Over Temp LED will illuminate. 
 HV output will be disabled. 
 Check the ambient temperature of the room.  It must be less than 60ºC. 
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Arc  Fault  
 
This fault occurs when the system output has experienced arcs beyond the maximum 
allowable of one arc. 
 
This may be caused by: 
 Problems with the x-ray tube 
 Failure in the HVPS High Voltage Assembly ,Filament Transformer section 
 High Voltage Cablewell 

 
Diagnosis 
 The Arc Ext. FLT, LED will illuminate. 
 Issue a reset and set 1/2 Maximum rated kV output. 
 Listen for multiple arcs and attempt to localize the problem to X-Ray Tube or 

HVPS. 
 If none are detected, via the interface, issue a reset and set Maximum rated kV 

output. 
 Listen again for multiple arcs and attempt to localize the problem to X-Ray Tube or 

HVPS. 
 For X-ray tube problems, refer to the appropriate documentation. 

 
 
Filament  Fault  
 
This fault occurs when the system detects a problem with the filament selection or 
filament current regulation. 
 
This may be caused by: 
 System control board PWA failure 
 Filament Inverter Problem  
 X-Ray tube’s Filament  

 
Diagnosis 
 The Filament Fault LED will illuminate. 
 Via the control interface, issue a reset and command the filament in pre-heat 

mode. 
 Check X-Ray tube’s Filament 
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HV Inverter Fault 
 
This fault occurs when the DC Rail supply did not properly come up to 400 VDC within 3 
sec from Setup Start Enable.  
 
This may be caused by: 
 Bad or OFF Circuit Breaker for AC Mains. 
 Problem in Power inverter PWB 
 Problem with System Control PWB 
 AC Main Line too low.  
 Problem with the HV inverter  
 Problem inside the HV Multiplier Assembly and HV Transformer 

 
Diagnosis 
 The HV Inverter LED will illuminate. 
 Via control interface, issue a reset. 
 If HV Inverter LED is still illuminated then,  
 If the problem appears to be in the HVPS, verify on Power Inverter input line is 230 

AC +/-10 If not Check Main AC Line. 
  Verify that DC BUS is at 400VDC.  

 
 
 Interlock Open/Fault  
 
This fault occurs when the system does not detect the proper External interlock signal  . 
 
This may be caused by: 
 Problem with the cool or door interlock 
 Failure of the Regulator PWA 
 Failure of the I/O Interface  

 
Diagnosis 
 Verify that a proper interlock signal is being supplied to the HVPS. Install interlock 

bypass plug into J2 (pin 12, 13 connected to 22) 
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8.3. Filament Adjustments 

  
 
Filament current calibration is performed at the initial installation and every time the tube is 
changed with a different type. This calibration is performed at the tubes current limit for both 
large and small filament. 
 
The filament current is measured directly in the high voltage cable connected to the tube. 
The filament current limit data for small and large can be found in the Tube Specification 
Data Sheet. 

 
Test equipment required: 
1=Measuring Adapter for high voltage socket 
2= Measuring Adapter for high voltage cable plug 
3= Digital Multimeter (set for DC Current 10 Amps Max.)  

 

1 

2 

Trained personnel only 

3 

Safety Ground Wire 

C=Common Connection, L= Large Filament Connection, S= Small Filament Connection 
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Connect Safety Ground 

to E1 GND Stud 

 
 Turn ON power to the HVPS with Aux Circuit Breaker CB2, Only 
 The Main Circuit Breaker must remain OFF during this adjustment! 
 Set filament pre-heat setting to Zero, with either RS-232 GUI or Analog Control  
 Select Large Filament and Enable Filament. 
 Set Max Limit Current for the Large Filament, with either RS-232 GUI or Analog Control 
 Starting from zero current slowly increases filament large pre-heat setting and at the 

same time monitoring the actual current (from the digital multimeter). Never exceed 
maximum tube current! 

 Increases actual filament current till 10% below the maximum filament current as 
specified in the tube data sheets.   

 The actual filament current and the monitored current that is read by either GUI or 
Analog Control should be within 1% tol. If reading is not at spec, readjust R53 (LARGE 
FIL I CAL) on Filament/Feedback XRV PWB 460158-XXX. 

 Turn off the filament. 
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Large Filament Cal.  Small Filament Cal. 

 
The same procedure should be followed for the small filament by connecting digital 
miltimeter (3) in series with the small filament wire of measuring adapter (1) and small 
filament wire of measuring adapter (2) on the high voltage cable side. Small/Large Filament 
Current Calibration 
 
 
 Turn off power to the HVPS via main Circuit Breaker  
 Remove HV Cable from J1 socket from cathode generator if installed. 
 Discharge cable by grounding the high voltage tip of cable to the power 
  Supply chassis ground.  
 Connect common wire of measuring adapter (1) to ground E1 of HVPS and also 

common of measuring adapter (2) of on the high voltage cable side. 
  Connect small filament wire of measuring adapter (1) to small filament wire of 

measuring adapter (2)  
 To measure DC current in large filament, connect digital multimeter(3) in series with the 

large filament  wire of measuring adapter (1) and large filament wire of measuring 
adapter (2) on the high voltage cable  side. 

 Insert measuring adapter (1) into high voltage socket J1 
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 Set filament pre-heat setting to Zero, with either RS-232 GUI or Analog Control  
 Set Max Limit Current for the Small Filament, with either RS-232 GUI or Analog Control 
 Select Small Filament and turn the Filament ON. 
 Starting from zero current slowly increases filament small pre-heat setting and at the 

same time monitoring the actual current (from the digital multimeter). Never exceed 
maximum tube current! 

 Increases actual filament current till 10% below the maximum filament current as 
specified in the tube data sheets.   

 The actual filament current and the monitored current that is read by either GUI or 
Analog Control should be within 1% tol. If reading is not at spec, readjust R36 (SMALL 
FIL I CAL) on Filament/Feedback XRV PWB 460158-XXX. 

 Turn off the filament and Aux Circuit Breaker. 
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9. FIELD REPLACEABLE ITEMS 

The following is a list of field replaceable items.  These items, when determined to be faulty, can 
be replaced in the field. 

 
Description Drawing Ref Qty Spellman Part Number 

HV Assembly, Cathode 160/320   407003-001 
HV Assembly, Anode 160/320   407111-001 

Inverter Module Assembly 160/320   407105-001 
HV Transformer 160/320   407006-001 

HV Assembly, Cathode 225/450   406996-001 
HV Assembly, Anode 225/450   407108-001 

Inverter Module Assembly 225/450   407000-001 
HV Transformer 225/450   406999-001 

System Control Board   460130-001 
Front Panel LED Display   460124-001 

24V LVPS   LLP-150-24 
EMI Filter   10KE1 
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10. SCHEMATICS AND DRAWING LIST 

Schematics and drawings are available upon request     

DESCRIPTION XRV160 XRV 225 XRV320 XRV450 
System Diagram 441202-001 441204-001 441177-001 441178-001 
Overall Drawing 407175-001 407181-001 407035-001 407034-001 
Assembly Drawing Cathode 
Assembly Drawing Anode 

407106-001   
- 

407118-001   
- 

407106-001     
407110-001 

407118-001   
407098-001 

Fil/FDBK  Bd. Assy Cathode 
Fil/FDBK Bd. Assy ANODE   

460158-001   
- 

460158-001   
- 

460158-001  
460158-002 

460158-001  
460158-002 

Fil/FDBK Bd.  Schematic 441170-001 441170-001 441170-001 441170-001 

Inverter Module Assembly 407105-001 407000-001 407105-001 407000-001 
Power Inverter Bd. Assy 460156-002 460156-001 460156-002 460156-001 
Power Inverter Bd, Sch. 441164-001 441164-001 441164-001 441164-001 

System Control Assy 460130-001 460130-001 460130-001 460130-001 

System Control Bd. Sch 441105-001 441105-001 441105-001 441105-001 

Front Panel LED Display 
Assembly  

460124-001 460124-001 460124-001 460124-001 

Front Panel LED Display 
Schematic 

340352-001 340352-001 340352-001 340352-001 
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SPELLMAN HIGH VOLTAGE ELECTRONICS

WARRANTY
Spellman High Voltage Electronics (“Spellman”) warrants that all power supplies it manufactures will be 
free from defects in materials and factory workmanship, and agrees to repair or replace, without charge, any 
power supply that under normal use, operating conditions and maintenance reveals during the warranty 
period a defect in materials or factory workmanship.   The warranty period is twelve (12) months from the 
date of shipment of the power supply. With respect to standard SL power supplies (not customized) the 
warranty period is thirty-six (36) months from the date of shipment of the power supply. 

This warranty does not apply to any power supply that has been: 
 Disassembled, altered, tampered, repaired or worked on by persons unauthorized by Spellman;
 subjected to misuse, negligent handling, or accident not caused by the power supply; 
 installed, connected, adjusted, or used other than in accordance with the original intended application and/or 

instructions furnished by Spellman.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
THOSE OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.  

The buyer’s sole remedy for a claimed breach of this warranty, and Spellman’s sole liability is limited, at 
Spellman’s discretion, to a refund of the purchase price or the repair or replacement of the power supply at 
Spellman’s cost.   The buyer will be responsible for shipping charges to and from Spellman’s plant.   The 
buyer will not be entitled to make claim for, or recover, any anticipatory profits, or incidental, special or 
consequential damages resulting from, or in any way relating to, an alleged breach of this warranty. 

No modification, amendment, supplement, addition, or other variation of this warranty will be binding unless 
it is set forth in a written instrument signed by an authorized officer of Spellman. 

Factory Service Procedures
For an authorization to ship contact Spellman’s Customer Service Department. Please state the model and 
serial numbers, which are on the plate on the rear panel of the power supply and the reason for return.  A 
Return Material Authorization Code Number (RMA number) is needed from Spellman for all returns.  The 
RMA number should be marked clearly on the outside of the shipping container. Packages received without 
an RMA Number may delay return of the product. The buyer shall pay shipping costs to and from Spellman.
Customer Service will provide the Standard Cost for out-of-warranty repairs.  A purchase order for this 
amount is requested upon issuance of the RMA Number (in-warranty returns must also be accompanied by 
a “zero-value” purchase order).  A more detailed estimate may be made when the power supply is received 
at Spellman.  In the event that the cost of the actual repair exceeds the estimate, Spellman will contact the 
customer to authorize the repair.

Factory Service Warranty

Spellman will warrant for three (3) months or balance of product warranty, whichever is longer, the repaired 
assembly/part/unit. If the same problem shall occur within this warranty period Spellman shall undertake all 
the work to rectify the problem with no charge and/or cost to the buyer. Should the cause of the problem be 
proven to have a source different from the one that has caused the previous problem and/or negligence of 
the buyer, Spellman will be entitled to be paid for the repair. 

Spellman Worldwide Service Centers

For a complete listing of Spellman’s Global Service facilities please go to:  
http://www.spellmanhv.com/customerservice/service.asp 
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