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Technical Paper: Don’t make the mistake of Designing an Isolated Power System 
for Lasers that is unusable; be aware of the pitfalls of a “controlled” isolated 
power system for higher voltage equipment.    
“Lasers at higher voltages (208-240 volt) require a different type of isolated power supply system, because they 
are used differently than Portable X-ray Machines in operating rooms.  
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Why is this paper’s information essential? In spite of the fact that the Electric Codes, NEC and NFPA permit a 

“controlled” isolated power system for voltage systems over 150 volts, the practice of feeding multiple 

operating rooms with power contactor controlled isolated power circuits often creates a problem.   

Adapting a controlled & distributed 208-240 volt isolated power system that was originally designed for use with a 

Portable X-ray machine, so it can be used for 208-240 volt laser machines, may not fulfill the facilities utilization 

needs.  

Credentials: Forty-six years of Hospital Isolated Power and Grounding system design, installation management, 

testing certification, and in-service training experience.   

 
WCK White paper: 

Background: In the early days, there was typically only one Portable X-ray Machine (208-240 
volt 60 amps) serving a suite of eight operating rooms. X-ray images are needed very irregularly 
during any surgical procedure, so when surgeons would need to see something not readily 
visible in the patient, they would call for an x-ray image during surgery. The operating 
procedure would stop while the single Portable X-ray machine (serving a suite of eight 
operating rooms), was located and fetched from down the hall, and wheeled into the operating 
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room, plugged in, and charged up. Then a few X-ray images would be taken, developed, and 
displayed on a local x-ray image viewing machine, on the wall of the Operating Room.   
This procedure lead the NFPA codes, NFPA-76, 99, 70 etc., to allow hospital isolation panels, 
with higher secondary voltages (over 150 volts), typically 208 and 240, to “distribute” the 
higher voltage power to “special receptacles” in each of the multiple operating rooms.  
Initially, the Portable X-ray Isolation Power systems were set up for 8 rooms with a 
“mechanical” (push button) selector system to power only one operating room at a time.  
Within the selector system was also a controller for the alarm signals that would also limit the 
alarm signal to only the operating room that was energized. This meant that only one outlet 
could be energized at any one time. And this was acceptable, since, usually, there was only one 
portable x-ray machine for a suite of operating rooms, it was used infrequently, for only a short 
duration, when the surgeon needed an x-ray during surgery. The mechanical interlocking 
system was upgraded into electrical controlled and interlock system and is currently a PLC 
controlled interlocked system.   
 
However, the Operating Room Laser is a different type of instrument. It is a surgical cutting tool 
and they are commonly used concurrently in multiple operating rooms (at the same time), and 
much more frequently. It is now common to have a laser for every operating room in the OR 
area. So, the adaptation of the controlled and interlocked (locked out) 208-240 volt isolation 
system panel originally designed for Portable X-ray Machine application into a controlled and 
interlocked 208-240 volt isolation panel for Laser equipment does not work to customer’s 
needs for continuous isolated power in several rooms concurrently. The hospitals’ surgery staff 
report and complain that they can only use one or two of the eight lasers (eight rooms) because 
they could only power on one of their 208-240 volt lasers in one room (out of the eight) at any 
one time.  
 
So, as a remedial response, designers started scaling down the interlocked isolation power 
systems to apply one panel to every 3 or 4 rooms and changed the control to be programmed 
to allow the first two or first three rooms selected to get power for their lasers. This 
arrangement allows multiple outlets to be energized at one time. There still can be a shortage 
of isolated laser power on busy schedules, but not as bad as when there was only power for 
one of eight rooms. The other down side is on a Hazard Condition (one laser has a ground fault) 
all energized rooms will sound and show an alarm.  
There have also been some attempts to hard wire ALL the eight breakers feeding out to the 
laser receptacles in all eight OR’s. This would keep all the receptacles hot. However, this adds 
considerably to the Hazard Current (leakage) AND all rooms, every energized circuit, would 
alarm on a (ground fault) LIM Hazard alarm.  Even rooms with no laser plugged in would have 
its remote Hazard Alarm go into Alarm.   
 
So really, there is a choice between three systems: 1) Applying one large (25 KVA) laser PLC 
controlled panel for each two or three rooms vs. 2) providing an individual 208-240 volt panel 
for each room; and using a duplex isolated panel system with one side being 208 volt.  
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Since we are seeing several hospitals require a “dedicated” 208 (or 240) volt circuit for each 
Operating Room for Laser use manufacturers have developed the “Dual voltage (output) 
Panel”.  The DVOP has 60-amp of 208-volt isolated power available and up to 16 circuits 
(maximum of 12 is recommended) of 5, 7.5, or 10 KVA of 120-volt isolated power available; 
each with its own, separate Line Isolation Monitor. This provides constant 208 or 240 laser 
power and a full 120 volt isolation panel in one convenient (but larger) panel, in each OR.   
The 3rd choice to provide constant 208-volt isolated power requirements for every Operating 
Room can be met by using a Duplex panel with 10 KVA at 208 volts on one side and up to 10 
KVA of 120 Volts on the other side.  However, this is limited to the 10 KVA or 40 amps of 208, 
and requires two feeder circuits.  
Conclusion: It is imperative to find out how many 208-240 volt Lasers the hospital facility plans 
to use, before designing and specifying an isolated power supply system for powering this 
equipment. Only then the proper isolated power system can be specified and installed to meet 
their needs.    
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