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NORTHERN STATES POWER COMPANY 

MINNEAPOLIS. MINNESOTA 55401 

June 5, 1980 

Director of Nuclear Reactor Regulation 
U S Nuclear Regulatory Commission 
Washington, DC 20555 

MONTICELLO NUCLEAR GENERATING PLANT 
Docket No. 50-263 License No. DPR-22 

Information Required for NRC Review of TMI-2 Lessons 
Learned Task Force Recommendation 2.1.8.b High Range 
Noble Gas Effluent and Containment Radiation Monitors 

Section 2.1.8.b of NUREG-0578, "TMI-2 Lessons Learned Task Force Status 
Report and Short-Term Recommendations," dated July 1979 contains a recommenda
tion to install high-range noble gas effluent and containment radiation 
monitors at all nuclear generating plants. Your October 30, 1979 letter 
requires these monitors to be installed by January 1, 1981. Enclosure (2) 
to your letter requires the submittal of design details for prior NRC 
review and approval. The purpose of this letter is to provide the requested 
design information.  

Enclosure (1) contains a detailed description of the wide-range gas monitors 
that will be installed in the reactor building vent and the plant stack.  
Two monitors will be installed at each location. There are no other 
gaseous release points at Monticello. Enclosure (2) contains a detailed 
description of the high-range radiation monitor that will be installed 
inside containment.  

Please contact us if you require additional information related to these 
modifications. To permit us to complete this work by January 1, 1981 we 
require NRC approval prior to September 1, 1980.  

L 0 Mayer, PE 
Manager of Nuclear Support Services 

LOM/DMM/jh 

cc J G Keppler 
G Charnoff 

Enclosures /i 
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Enclosure (1)

WIDE-RANGE GAS MONITOR 

NUREG 0578 Item 2.1.8.b 

Since plant personnel must have access to certain assemblies of the monitor 
(such as the particulate and iodine sample filters) during a high-range 
release condition, the General Atomic Wide Range Gas Monitor is 
separated into distinct components that are located in such a way 
as to minimize personnel exposure to the postulated high levels of 
radiation. Figure 1 (attached) is a block diagram of the monitor showing 
the various components of the system and their interconnections.  

There are six components: (1) Isokinetic Nozzles; (2) Sampling Rack; 
(3) Sample Conditioner; (4) Wide-Range Gas Detectors; (5) Electronics; 
and (6) Readouts. These components are described individually below.  
Mechanical components (1) through (4) are an open design to allow 
access for maintenance and to allow cooling by natural convection. All 
plumbing and piping are stainless steel.  

(1) Isokinetic Nozzles 

There are two sets of isokinetic nozzles - one for normal and one for 
high range conditions. Both sets of nozzles are mounted on a common 
sample gantry in the duct. The normal conditions isokinetic nozzles 
operate at . 2 ft3 /min, whereas the high-range isonozzles operate at -0.06 
ft3 /min to minimize activity build-up.  

(2) Sampling Rack 

This assembly is connected to the isokinetic nozzles and provides for 
collection of particulate and iodine samples. There are two sets of 
sampling hardware - one for normal operation and one for high-range 
conditions. Filter holders and valves are provided to allow grab sample 
collection of particulates and iodines for isotopic analysis in the 
laboratory. The sampling rack is shielded to minimize personnel exposure.  

(3) Sample Conditioner 

This assembly functions only during high-range conditions. Its purpose is 
to prevent contamination of the gas monitor by filtering out large 
concentrations of radioiodines and particulates. Without this conditioner 
the monitor would be contaminated and would remain upscale even when 
actual radioactive gas levels decreased. To provide enough filtering 
material to contain the radioiodines and particulates for the duration 
of the measurement period, special multiple filters are employed.  
While one is being used to filter the sample, the other is purging 
automatically in order to remove the xenon gas that is a product of 
iodine decay. Filtered ambient air serves as a purge supply. This 
assembly is self contained and has a large 41? lead shield to reduce 
exposure.  

(4) Wide-Range Gas Detectors 

This assembly contains the three radioactive gas detectors that monitor 
radioactivity concentrations from 10-7 to 105 uCi/cc. This assembly also 
contains the necessary pumps, flow control valves, flowmeters, etc. Each 
detector has a solenoid-actuated checksource to verify proper operation.  
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The twelve decades of noble gas concentrations are monitored by the three 
detectors with at least one decade overlap between ranges of the indi
vidual detectors. Figure 2 (attached) shows the ranges of the three 
detectors for Xe-133. The low-range detector utilizes a plastic scintill
ator, whereas the mid-and high-range detectors are solid-state and 
specially selected for this application. As above, there are two flow 
paths through the detectors. During normal operation only the low
range detector (Model RD-52) is used and the mid-range (Model RD-72-01) 
and high-range (Model RD-72-02) detectors are bypassed. As the low
range detector begins to saturate, the flow path is automatically changed 
to the mid- and high-range detectors and the low-range detector is purged.  
This prevents contamination of the low-range detector so that it will 
be available when it is automatically returned to service to measure radio
active gas concentrations after they have returned to low levels.  

(5) Electronics 

The monitor is completely operated by the Model RM-80 Microprocessor.  
The RM-80 performs flow control, valve actuations, engineering conversions, 
and other calculations and control functions. It contains the micro
processor, memory, high voltage power supplies, preamplifiers, battery 
back-up power, etc. Mounted near the RM-80 is a junction box for 
termination of field cables between the RM-80 and the rest of the monitor.  

(6) Readouts 

The readouts are mounted in the control room and consit of a digital 
module (Model RM-23 readout) and chart recorders. The RM-23 is micro
processor-based and provides a display of all monitor parameters. These 
include channel activity in desired units, flow rates, alarm status, 
check-source actuation, etc. Recorders are provided to maintain a 
permanent record of radioactive gas concentrations as a function of time.  
The RM-80 also maintains history files of twenty-four 10-min, twenty
four 1-hr, and twenty-eight 1-day averages of channel activity that 
are available for recall via the RM-23. The RM-23 mounts in a modified 
NIM bin.  

QUALIFICATION 

The monitor is designed to meet Class lE safety requirements, and will 
be qualified to IEEE 323-74.  

Four wide range gas monitors will be installed; two monitoring the 
reactor building vent release point and two monitoring the off-gas stack 
release point.
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Enclosure (2)

HIGH-RANGE RADIATION MONITOR 

NUREG 0578 Item 2.1.8.b 

I. GENERAL DESCRIPTION 

The High-Range Radiation Monitor consists of a gamma detector and 
cable suitable for use in a containment environment and support 
electronics including readout and power supply located in the con
control room. The detector is encased in stainless steel to pro
tect it from containment sprays and high temperatures. The monitor 
is qualified under LOCA conditions to IEEE 323-1974. Radiation 
levels of up to 108 R/hr are displayed in the control room on a front 
panel meter. Two level trips are provided for alert and high radia
tion levels and are independently adjustable over the full range.  
A failure trip is provided to actuate upon loss of power, high 
voltage, or signal from the detector. Automatic self-testing is 
provided to continuously verify detector operation. Each channel 
output is recorded and alarmed for high radiation and channel failure.  

II. SPECIFICATIONS 

DETECTOR: Model RD-23 gamma ionization chamber; stainless steel 
sealed housing, integral cables; pull box with cover 
provided to protect connectors.  

CABLE: radiation-resistant, high durability, IEEE 323-1974 qualified.  

RADIATION LIFETIME: 109 rads (integrated dose), detector.  

0 8 
RANGE: 10 to 10 R/hr 

SELF-TEST: Continuous detector signal corresponding to 1 R/hr from 
radiation source inside detector.  

SIGNAL PROCESSOR: M odel RP-2C high-range radiation readout module.  

ELECTRONICS ACCURACY: + 3% of equivalent linear full-scale output.  

ELECTRONICS TEMPERATURE COEFFICIENT: 0.1% of full scale/oC.  

CHECKCURRENT: electronics calibration via internal current source 
corresponding to 105 R/hr 

TIME CONSTANT (RC): 25 msec 

ALARMS: Two level alarms (alert and high), continously and indepen
dently adjustable over full scale; one DPDT relay contact 
per alarm; failure alarm, fixed, one DPDT relay contact.  

OUTPUTS: 0.00 to 1.00 V and 0 to 100 mV, short-circuit-protected; 
0.00 to 1.00 mA and 0 to 100 A, short-circuit-protected.  

MAXIMUM TEMPERATURE: 3500 F (177 0 C), detector; 1300 F (550 C), electronics
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MAXIMUM PRESSURE: 70 lb/in.2 (4.9 kg/cm 2) gage, detector 

HUMIDITY: 0% to 100% (saturated steam), detector; 0% to 95%, 
electronics.  

SEISMIC: tested per IEEE 344-1975 using random biaxial inputs 

WEIGHT (APPROX): 15 lb (detector); 3 lb (readout module) 

POWER REQUIREMENTS: 115 V, 1 A, 50/60 Hz.  

III. THEORY OF OPERATION 

The control room module measures eight decades of direct current 
corresponding to eight decades of gamma flux. The flux value is 
sensed by a log picoammeter that is temperature-compensated to 
minimize drift and is displayed in Roentgens per hour on the front 
panel meter. Bistable trip circuits monitor the high-voltage sup
ply and the log picoammeter to initiate failure and level alarms.  
Backlighted front panel switches provide display of alarm conditions 
and alarm reset functions. Test points and calibration circuits 
are provided to check the log picoammeter, the bistable trips, and 
the high-voltage supply. Test points and adjustments are accessible 
from the front panel and are recessed to prevent accidental adjust
ment. The module has an integral low-voltage regulator and high
voltage supply.  

A sustained signal is generated within the detector corresponding 
to 1 R/hr. A failure alarm will occur if the signal from the detec
tor faills below this value. This feature assures knowledge of the 
monitor's integrity at all times.
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