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We are-pleased to reply to your request of May 20, 1974, to Chairman Ray 
regarding the hydrogen explosion experienced at the Monticello Nuclear 
Generating Plant at Monticello, Minnesota. Enclosed for your information 
is a copy of the report of the incident to which you have referred.  

The Monticello plant recently experienced hydrogen detonations in the 
off-gas system. The detonations occurred during the process of activating 
the augmented off-gas system which is designed to reduce the level of 
radioactive effluents (such gases include primarily hydrogen and oxygen 
with some radioactive gases) released to the environs. Although hydrogen 
detonations in the off-gas system were not considered to be routine 
occurrences, the off-gas system was designed to withstand such occurrences.  
The system performed as designed to protect the remainder of the off-gas 
equipment from excessive overpressure. The releases of radioactivity from 
the plant due to these detonations were within permissible limits as 
specified in Monticello's operating license Technical Specifications and 
do not represent a risk to the health and safety of the public or to the 
water supply for Twin Cities.  

The cause of these detonations is presently under investigation so that 
the system may be placed in continuous service as soon as possible. The 
Directorate of Regulatory Operations will continue to follow up on these 
occurrences as it does on all such occurrences at nuclear plants.  

If we can be of further assistance, please let us know.  

Sincerely,
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Docket No. 50-263 

Mr. Rodney C. Lop President 
Clear Air - Clear-W er Unlimited 
Post Office Box 311 
South St. Paul, Minnes ta 55102 

Dear Mr. Loper: 

We are pleased to reply to your request f May 20, 1974, to Chairman Ray 
regarding the hydrogen expl sion experi ced at the Monticello Nuclear 
Generating Plant at Monticel o, Minnes ta.  

The Monticello plant recently xperi need a hydrogen detonation in the 
off-gas system during reactor rt p. The detonation occurred during 
the process of activating the a nted off-gas system which is designed 
to reduce the level of radioacti effluents released to the environs.  
The off-gas system is used to r ye gases from the reactor system 
during operation. Such gases cl de primarily hydrogen and oxygen 
with some radioactive gases. ltho gh hydrogen detonations in the 
off-gas system were not cons ered t be routine occurrences, such 
conditions were considered be cre ble and were included as a design 
condition for the off-gas stem. Th efore, the off-gas system was 
designed with a rupture dik in the ai ejector subsystem which would 
preferentially fail under such high-pre sure (explosive) conditions.  
The cause of the detonation has not been determined but operation of 
the steel valves in the/system at that ti may have caused a spark(s) 
which could have resulted in the hydrogen tonation. The rupture 
disk did perform as designed to protect the emainder of the off-gas 
system from excessive overpressure. The rel ses of radioactivity from 
the plant due to this detonation were well wit in the limits specified 
in Monticello's operating license Technical Spe fications and do not 
represent a risk 4 the health and safety of the ublic or to the water 
supply for Twin C ties.  

The licensee, Northern States Power Company, has es imated a maximum 
radioactive effluent release rate of 6200 uCi/see for less than five 
minutes. Within less than three hours, the release rate was less
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than 100 uCi/sec. During the highest release rate, the release rate 
would have been less than 30 percent of the most restrictive effluent 
release li for the plant.  

The Monticello lant has been returned to power with the gmented 
off-gas system solated until the cause of the incident an be determined 
and corrective action taken to prevent a recurrence of the event. The 
Directorate of Reg latory Operations will continue t follow up on 
this occurrence as it does on all such occurrences t nuclear plants.  

If we can be of furth r assistance, please let u know.  

Sincerely, 

Karl . Goller, Assistant Director 
fo Operating Reactors 

Dir ctorate of Licensing 
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May 29, 1974 

Mr. J F O'Leary, Director _A.b 
Directorate of Licensing 
Office of Regulation 

U S Atomic Energy Comnission 
Washington, DC 20545 

Dear Mr. O'Leary: 

MONTICELLO NUCLEAR GENERATING PLANT 
Docket No. 50-263, License No. DPR-22, AO 263/74-11 

Off Gas Ignition 

A condition occurred at the Monticello Nuclear Generating Pleat which we 
are reporting to your officc in.accordance with Section 6.7.B.1, Abnormal 
occurrence Reporus, or nppen.ix A. Technical Specitications, of Provisional 
Operating License DPR-22.  

During plant startup on Yay 20, 1974, while operating at 575 psig reactor 
pressure and conducting on-line testing of the modified off gas holdup systnm, 
an off gas ignition occurred resulting in the rupture of both air ejector 
discharge line rupture discs and a release of off gas from the reactor buii: 
vent. The release.rate reached a maximun of 6200 uci/sec for five minutes, then 
decreased to less than 100 uci/sec after 24 hours. At no time was the Technical 
Specification release limit of 210,000 uci/sec approached.  

The ignition occurred immediately after a rapi closure of 'B train recombiner 
flow control valve (FCV 7439) from an intenrndiate position as evidenced by the 
rupture of both air ejector discs and isolation of the air ejector suction valves 
on high pressure. It is noted that a high pressure recombiner train shutdown, 
which is initiated by either of two high pressure switches set at 20 psia, di6 

not occur during the incident indicating that th? pressure surge did not propagate 
downstream of the recomriner inlet flow control valve. The ignition was, therefore, 
limited to the air ejector discharge-recombiner train inlet piping.  

Investigation into the occurrence revealed that the apparent cause of the ignition 
was the impact of the ' train inlet flow control valve en the valve seat. Other 
ignition sources (including heat tracing, inlet hydrogen analy:ers, and floyneters) 
were coasidered and eliinated as the cause of the ignition based on inspection oE 

the components and based on the fact that the ignition occurred simultaneous1y .:ih.  
the fast closure of the flow control valve. The flow control valve is a rapid
closing heard-seated valve and the presence of scale or other interfering material 
on the seating surfaces may have caused a sparking condition.
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To prevent a recurrence the power operated and check valves which are normally 
exposed to undiluted off gas hydrogen-oxygen mixture were modified as follows: 

1The plug material of recombiner train 'A' and 'B' flow control valves FCV 7489A 
and B, was changed from stellited stainless steel to aliuninum bronze. The plug 
cages and seats of the off-gas pressure control valves, PCV 7496A and B were 
changed from stellited stainless steel to bronze. Check valves (00 51-1 and 
2) dowrnstream of the pressure control valves were modified by welding a silicon 
bronze alloy material on the strike point of the disc hanger. These changes 
render the valves non-sparking under operating conditions.  

An inspection of the components located in the air ejector room and recombiner 
cubicles revealed no equipment damage. It is noted that the off-gas system is 
designed to withstand an ignition of the off-gas mixture.  

The only previous off-gas combustion, which occurred at Monticello in November 
of 1971, involved welding on an unpurged off-gas line and is therefore unrelated 
to this occurrence. Testing of the modified off-gas holdup systemxi will continue 
with the above described changes.  

Yours very truly, 

L 0 Mayer, PE 
Director of Nuclear Support Services 

LOM/kn 

cc: J G Keppler 
G Charnoff 
Minnesota Pollution Control Agency 

Attn. E A Pryzina
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PREPARE REPLY FOR SIGNATURE OF: 

0 CHAIRMAN 

O COMMISSIONER 

O GM, DR, GC, PA, IS, SECY 

O SIGNATURE BLOCK OMITTED 

O PLEASE RETURN ORIGINAL WITH RESPONSE 
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0 SEND COPY OF REPLY TO: 
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O FOR INFORMATION 
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DR DIXIE LEE RAY 
UNITED STATE ATOMIC ENERGY COMMISSION 
WASHINGTON DC 20545 
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) IN VIEW OF HYDROGEN EXPLOSION AT NSP MONTECELLO REACTOR WE DEMAND 
COMPLETE SAFETY INSPECTION AND REVIEW OF 40 YEAR OPERATING LICENSE 
YOU GRANTED THIS FACILITY UPSTREAM FROM TWIN CITIES WATER SUPPLY 

() RODNEY G LOPER PRESIDENT CLEAR AIR CLEAR WATER UNLIMITED BOX 
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