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Je * Mr. West:

This le'ter report constitutes the final report for Task Assignment 91-03.
The ohfective of this task is to assist the NRC in assessing the adequacy of
various systems for sampling particulates at Browns Ferry, Unit 2. Specifi-
cally, this task looked at the air sampling systems for the reactor building,
turbine HL1ding and refuel floor ventilation exhausts.

BACKGROUND

A region 1! inspection of the Browns Ferry Nuclear Plant identified sample
lines entering the constant air monitors of the reactor but!din?. turbine
building and refuel floor ventilation exhausts as having several new right
angle bends prior to entering the sample collectors. These configurations
raised questions as to whether the sample lines met the criteria of Appendix B
of ANSI N13.1-1969, "Particle Deposition in sample Lines, Guide to Sampling
Airborne Radioactive Materials in Nuclear Facilities.®

CONCLUSJONS

The air sample transport tubes installed by the licensee and furnished by the
CAM vendor would agpear to be adequate if one accepts the licensee's propo-
sition that particle sizes under sampler operating conditions will remain no
larger than a couple of microns, 1f the airborne particles include substan-
tial mass on particles larger than a few microns, then the sampler transport
tub$ng would significantly hinder sample delivery. The licensee has stated
that fuel 1nto?r1ty is excellent and that maintenance work in the areas served
by these ventilation systems is conducted in temporary enclosures with inde-
pendent HEPA filter systems. The licensee also stated tnat attempts to
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respectively. Actual volumetric flow a4t the nozzle will vary in proportion to
the absolute air temperature. The air temperature in the ducts probably
ranges from 70°F to 110¢F, so the volumetric flow at the nozzle could be about
(870/530«) 1.08 times higher than the reading at the assumed maximum tempera-
tuie. The data for air flow in the ducts were assumed to be in terms of
actual volumetric flow. ODuct flows at Tow fan speed are from T!1-15 page 26.
At high fan speed, duct flows are from T1-15, page 17, the column for actual
measurements.,

Table 8 shows the estimated fractional particie penetration through each
sampler as a function of particle aerodynamic diameter (unity density spheres)
using the model developed b‘ Wong, et. al. (19%1)'. The results are for
particles of single size. Mixtures of sizes can also be run 1f desired. The
conditions modelled were those 1isted in Table 7 for the low duct flow at
70¢F. The other conditions can also be run if desired. At higher tempera-
turc, the disparity between intake and duct air velocity would be larger
yielding worse penetration values. At higher duct flow, the disparity is
reduced, yielding improved penetration,

The air sample transport tubes would appear to be adequate if one accepts the
Yicensee’s propusition that particle sizes under sampler operating conditions
will remain no larger than a couple of microns. If the airborne particle
included substantial mass on particles larger than & few microns, then the
sampler transport tubing would significantly hinder sample delivery. The
Ticensee has stated that fuel integrity is excellent and that maintenance work
in the parts of the plant served by these ventilation systems is conducted in
temporary enclosures with independent HEPA filter systems. They have also
stated that attempts to collect particle size data have been frustrated by the
low levels of activity,

Sample Extraction Probe

The probe locations, although not in keeping with ANS] N13.] recommendations,
are about as good as available with the existing ductwork. There is no par-
ticle concentration mapping data in the sampled cross sections of the ducts to
rationalize the use of a single nozzle probe instead of several nozzles across
the duct cross section. Perhaps with the smal) expected particle size, the
particles are well wmixed in the air flow. Generally, the probes are located
too near a change in a direction flow. If coniamirant comes mostly from one
of the feeder ducts in the Reactor Building wuct for example, it may not be
wel)l mixed with the bulk afr flow by the time it reaches the sampling noz2le
plane. This is a common failing of air sampling systems. Because particle

! Wong F.S., N.K. Anand and A.R. McFarland, April 1981. Software

Program for Characterizing Aeroso)l Penetrg®ion Through Transport Systems. NRC
Contract Grant NRC-04-89-353 (monitored by Stephen A, McGuire), Texas ARM

University.
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mapping data cannot be obtained and because the probe will be replaced with a
multi-nozzle probe, further consideration fs not given to this topic. It is
suggested that the licensee conduct contaminant mapping when probe replacement
provides the opportunity.

Eberline Model 250 CAM

The manufacturer did not provide data on particle penetration through their
CAM piping. However, that piping has been modified by the licensee and
particle penetration was estimated as detailed above. The liberal use of a
variety of pipe fittings and size changes would seem to bode 111 for particle
penetration.

EINAL_COMMENTS

The documentation avaiiadle from the 1icensee was incomplete and should be
updated, especially when the new probe 1s installed. Their assessment of the
system adequacy, while in close agreement with this assessment for small
particles, was deficient in terms of the equipment description. The system
adequacy owes more to the small presumed size of the contaminant particles
than to thoughtful design and implementation practices.

Sincerely,

John A, Glissmeyer é

Senfor Research Engineer
Applied Hotoorology
ATMOSPHERIC SCIENCES DEPARTMENT
JAG:rak

Enclosures

cc: Jack Hayes
Brian Thomas
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Table 2. Refuel Sampler Tubing Details
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Table 3. Turbine Sampler Tubing Details
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Table 6. Turbine Sampler Tubing Consolidated

Type Segments 10, em Length, cm Radius, cm
Vertical | 0. 508 B
Vertical 2, 1, 1l 2.29 1290
Morizontal 4, 5, 8, 14, 2.29 742
18, 17, 21,
22
Morizontal 23 1.02 48
le to 19 2.29 98
Korizonta)
90°Bend 3,6, 8, 10, 2.29 283 30
12, 13
l S0¢f ) bow 16, 18, 20 | 2.29 - 2
Approximate Total Length, ¢m 2,479

Curths (199)) used 1372 cm horizonta), 1585 cm vertical, 7-90° bends, 1-

45¢ bends

Table 7. Sampler and Duct Flow Parameters

Parameter

Reactor

Refue)

Turbine

Sampler flow,
slpm

43.9

50.1 21.8

Nozzle 1D, ¢m

0.6731

0.8001]

0.5080

Nozzle intake
velocity, m/s

20,56

16.6] 17.33

Duct cros?
section m

3.9019

2.3226

Low flow m'/s

20.469

9.3458

Low velocity m/s

5.28

4.02

High flow m'/s

43.8

19.7

11.23

‘0‘.
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Figure 1. Sketch of Reactor Duct Air Sampling Tubing









Waler Trap

Unless otherwise noted, tubing 15 17 OD 0 049" wall

Note:

T 17 Flewbie Braded Slaniess Tubes

Sketch of Air Sampling Tubing Runs Near The (AM



