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SUMMARY

I. Project Title

Overall Analysis of Meteorological Information in the Daeduk Nuclear

Complex

II. Objective and Importance of the Project

Continuous measurement of detailed meteorological parameters is needed at

several locations in the vicinity of the Daeduk nuclear site in order to assess

the atmospheric diffusion of radioactive effluents realistically. A numerical

diffusion model requiring such informations has been already developed and

will be applied for more accurate assessment which can simulate

time-dependent and 3-dimensional distribution of radioactive effluents. A

classical straight-line Gaussian model using the one-point meteorological data

can not consider the diffusion characteristics in such mountaineous region.

Meteorological towers and related network have been operated to obtain the

meteorological data necessary for rapid and accurate assessment of atmospheric

diffusion of the radioactive effluents and exposure dose of the population.

Those tower and network were designed with a well-organized concept in

several aspects of site selection, tower structure, sensor installation, data

acquisition system, wireless transmission of measured signal and real-time

display of processed data, its storage, and on-line interface with the computer

model of diffusion and exposure. Deliberate maintenance with routine

calibration by experts should be followed in order to assure the data quality,
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even if these systems were well established.

Statistical analysis with collected data can be directly applied to the

environmental assessments for the normal operations of several nuclear facilities

in the site. And another objective function of meterological measurement is to

enable a real-time dose assessment upon a potential emergency. In order to

meet these real-time requirements, on-line network system will be upgraded

continuously in future.

III. Scope and Contents of the Project

Inspection and repair of tower structure and lift, instrument calibration have

been done. Wind direction, wind speed, temperature, and humidity have been

measured at 67 m, 27 m and 10 m height, respectively and statistically

analyzed. Temperature, humidity, atmospheric pressure, solor radiation,

precipitation, and visibility have been measured at surface and analyzed with

statistical methods. The results have been used to analysis the environmental

effect of radiation for the "Estimation of Radiation Exposure Dose due to the

Operation of Daeduk Nuclear Facilities" project.

Wireless data transmission to MIPS(Meteorological Information Processing

System) has been done after collection in the DAS(data acquision system)

where environmental assessment can be done by the developed simulation

programs in both cases of normal operation and emergency.

IV. Results and Proposal for Applications

Daeduk site is a typical complex terrain surrounded with ridges and
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mountains. Vertical wind profiles should be measured in order to assess more

accurately the atmospheric diffusion of radioactive effluents in an accident as

well as in normal operation. Integrated MIPS has been established to meet

these requirements, based on newly published guidelines concerning the

meteorlogical measurement after TMI-2 accident in U. S. A.

It is recommended that a set of radiosonde system should be additionally

operated at the site in order to investigate the development of inversion layer

and the characteristics of synoptic meteorology.
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i m i

DAS

DAS ^ 1 ^

7\. Data logger

Data logger

*

(1)

Data logger^

(sensor), 4 5 . ^ 7 1 (<***» logger),

, 7 1 ^ ,

portl-
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micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

A|S =

temperature sensor
humidity sensor
:̂ rain gage
if: pyranometer
barometer
visibility sensor

JY-100829
#5120-E
#6011-A
#3120
#7105-A
#8360

(Schematic configuration of measurement equipment in the

meteorological tower).

- 1 4 -



data logger
JY-607

RF MODEM

digital recording

PC (386)

analog recording

recorder

real time display

color CRT

color CRT

RF MODEM

we

<MIPS>

>rk station
"ek 4301

real time display

CRT Tek4125

CRT Tek4125

hard copier
Tek 4693

<FADAS>

work station
HP 715

X-terninal
HP A2094A

I 1 \\
KAERI - NET

2. m&W&Q DAS ^ H/W MJ&

(Configuration of local DAS and H/W)
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(2)

- CPU : 32 bit (i8O486DX2-66)

- RAM : 4 MB

- ROM : 32 KB

- 12 bit A/D Channel : 32

- 12 bit D/A Channel : 1

- Counter Channel : 1

- Display : 9" color monitor

- Key Pad : 101 key

- f-^1 Port : 2 RS 232C port

(3) A/D

- A/D Conversion : 12 bit

- Conversion Speed : 25 //s

- * y ^ ^ i € : ±12 V, 5 V

(0 - 4096)*}^ 3J.2-3. t^ l l J -S . W s q ^ A^-^r CPUS.

(4) D/A

- D/A Conversion : 12 bit

- Conversion Speed : 10 //s

: ±12 V, 50 V

12 bits} data-t
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(5) FDD Controller

- 3.5" : 720 KB

- 34 Pin daisy-chain fi-^E. TlM-g-

- FDD controller^ data Iogger7l- ^ ^ - start̂ J-nfl program-i-

loading *}£}-.

(6) Real Time

Hr : 32.768 kHz

: 3.6 V

- Data logger^ ^-^©1 § < H ^ i backup

(7) AlHi^ Port

- Port 1 : 3F8-3FF

- Port 2 : 2F8-2FF

- Data logger^ 51^-^5] ^ > £ ^ A 1 gj ^ ^ 0 ^ - 5>7l

(1) S f f i l t (JY-100829)

: 100 0,2] ĵ-H- 4*1 RTD ^r^^- (JIS

: -50 °C ~ +50 °C

£ : ±0.3 °C
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°] ^ ^ £ £ 3 *7><H] nj-ej- £ ^ ^ 4 ^ ^71

(2) MMH (WeatherMeasure 5120-D)

• ^ Efl : thin-film capacitor

: 0 ~ 100% RH

: ±2% at 0 ~ 80% RH

±3% at 80 ~ 100% RH

(3) a iSj t t (WeatherMeasure 2020)

• ^j Efl : counter balanced tail

: 0 ~ 360°

: ±2°

(4) WM\ (WeatherMeasure 2031)

• ^ Efl : 3-cup assembly

: 0 ~ 45 m/sec
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£ . : ±0.066 m/sec or 1%

(5) ^ M l t (WeatherMeasure 6100-A)

• ^j B]) : tipping bucket rain gauge

• «H ^ S. : 0.25 mm

• 3 3 - £ : +5% at 12.7 mm/hr

(6) H t ^ a t (WeatherMeasure 3120)

• ^ Hfl : silicon photovoltaic cell

: 0 ~ 1500 W/m2

: 50 mV/Wm'2

fl 0.35 ~ 1.

(7) ^ K l t (WeatherMeasure 7105-A)

±7.}

: 600 ~ 1100 hPa

: 0.08%

91 # * tH3l>ll Slfe^l ° H ^71^6] ^ ^ s . ^ l ^ -c f . o] qg^
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(8) $ } * I t (WeatherMeasure 8360)

• ^j Efl : active electro-optical sensor

: 0 ~ 32 km

£ . : ± 10m

1=1-. SMIgg^ Interface

(1) ^ ^ ^ Interface

potentiometer7l-

potentiometer^]

-. Potentiometer^

5 p ^

^^^- o - io vs. ^^1^1^. o v
0 VS, 5 V^nfl^ 10 VS. #QQ^. £«]• ^ - ^ ^ A ^ o > ^ ^ 5.0

^ 5.0

(2) &&tt- Interface

flM ^ r f e DC

0 - 10 VS. ^^l^lcf . # , 0 V^nflfe 0

V S , 0.858 V^itl)^ 8.33
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(3) ffiftft Interface

Pt-100 constant current

«fl # 3 3 ^ $#5- m W } . ^ 3 . *1#°1 H9.382 Q ^ ^ r 50

] 80.26 Qi^fe- -50

(4) mStft Interface

^" t f l^£^ & £ 0 - 100 mV Î # ^ H 0 - 100

. Interfaced 0 - 100 mV2} ^ ^ ^ 0 - 10 V #

(5) MMM- Interface

interfaced 600 hPa^nfl 2.9000 V, 1100 hPa^«H^ 5.3167 V

, 600 hPa^nfl 0 V, 1100 hPa^nfl^ 10 MsL

(6) JEiglt Interface

HSIt fe 0 mA <̂ ufl 0 V, 1 mA <&A 10

. 0 Vfe 0 km, 10 Vfe- 32.18

(7) ftMH- Interface

(8) Radiation Shield Interface

Radiation shield alarm£- high, low
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2.

a)

* M l t Sfe «B] till ̂ (multimeter)*

5,000a ± 5%7r

"make-before-break point" HfS. ^1^1 Hi^flS]

ousing)^

OQ(3.333V DC £ ^ OV
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(2)

7171- . 1800,

600 a^- 300rpmAS. ^>=S.»

(3)

7]7l

(4)

5.0 VDQ

3.6 v DC

37113

. R18-g-

: 12%

: 96% RH)ofl 2%
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mV

(1)

Tfl

1%

65-75 pF

R18(CLAMP)-i-

4!
100.0

. 150

100

OH-

o>
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(2) jsu

*17f

-517>

a.(cap assembly hub)<Hl

JRSSIt

ife edge)S.

6.35

41 ^^-7}(brush-coupler)
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(3)

(4) MKit

3.

(1)

(2)

(3)
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(4)

(5)

(6)

31) S)^

**&

Arm <

1 33
I 33
93

4*3).

(l)

(2) Limit S/W

(3)

(4)

(5)

(6)

(7)

(8) Motor

(9)

(10)

(11) Guide Roller

(12) Cable Guide

(13) Cable Drum

(14) Mast

(15) B-Panel

(16) M-Panel

(17) Control Swich Box

(18)
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4. M.MH& m

sa
3-fan

*««

5J ^ 2 l ^ (Data Acquisition System Room)S.
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(Items

o*4r

39
§ S

§ 2

# ^

S £

g £

S £

S £

£ E

£ £

a AW
71a

and relevant

67m

27m

10m

67m

27m

10m

67m

27m

10m

1.5m

67m

27m

10m

1.5m

X|X

1.5m

1.5m

3.0m

properties

2020

2020

2020

2031

2031

2031

100829

100829

100829

100829

5120E

5120E

5120E

5120E

6011A

3120

7105A

8360

of meteorological parameters).

0.0-1.2

0.0-1.2

0.0-1.2

0.0-0.775

0.0-0.775

0.0-0.775

4.47-1.604

4.47-1.604

4.47-1.604

4.47-1.604

0.0-0.100

0.0-0.100

0.0-0.100

0.0-0.100

0 - 1

0-0.01103

2.714-4.9755

9*1

0.0-360.0

0.0-360.0

0.0-360.0

0.0-44.70

0.0-44.70

0.0-44.70

-50.0-+50.0

-50.0-+50.0

-50.0-+50.0

-50.0-+50.0

0.0-100.0

0.0-100.0

0.0-100.0

0.0-100.0

0.0-0.25

0.0-1500

600-1100

400-3218

degree

degree

degree

m/sec

m/sec

m/sec

t

r
r
r
X

X

X

X

mm

W/m2

hPa

m
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v: vfitQ y W

15* **> 7># # £ : 0 £ * 3Hr 3E&ft(prevailing wind

direction)^-

5.

Data

, ait,

.5.5.5. 1995

6^ 30^^-El ^-a^- * < 8 * ^ W a ! MODEM ^ ^r^^wl l - UL̂fl £
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: 1996. 10. 25

: 21-96-50-00018, 21-96-50-00019

: 1996. 12. 31

465.1 MHz

: 8K50 F2D

: Ground Plane 2.00W
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s. 2.
(Classification of atmospheric stability with the standard

deviation of wind direction).

Stability

Classification

Extremely unstable

Moderately unstable

Slightly unstable

Neutral

Slightly stable

Moderately stable

Extremely stable

Pasquill

Categories

A

B

C

D

E

F

G

22.5 s

17.5 :

12.5 :

7.5 :

3.8 :

2.1 s

Oe
(degree)

oe

>osz

" Oe i

" o8 2

* o8 2

• Oe 2

- Oe

2 22.5

: 17.5

i 12.5

: 7.5

i 3.8

: 2.1

s. 3.

(Classification of atmospheric stability with the difference of

vertical temperature).

Stability

Classification

Extremely unstable

Moderately unstable

Slightly unstable

Neutral

Slightly stable

Moderately stable

Extremely stable

Pasquill

Categories

A

B

C

D

E

F

G

AT/Az

CC/100m)

AT/Az s -1.9

-1.9 < AT/Az <. -1.7

-1.7 < AT/Az s -1.5

-1.5 < AT/Az i -0.5

-0.5 < AT/Az i 1.5

1.5 < AT/Az s 4.0

4.0 < AT/Az

- 3 3 -



1 4 .

(Classification of atmospheric stability with radiation intensity

and wind speed).

Surface

wind

speed

(m/sec)

< 2

2-3

3-5

5-6

> 6

ST

A

A-B

B

C

C

Insolation

MO

A-B

B

B-C

C-D

D

SL

B

C

C

D

D

Night

Thinly overcast

or >4/8 low

cloud

E

D

D

D

<3/8

cloud

.

F

E

D

D

(Note) ST : Strong, MO : Moderate, SL : Slight

Notes:

1. Strong insolation corresponds to sunny midday in midsummer in England;

slight insolation to similar conditions in midwinter.

2. Night refers to the period from 1 hr before sunset to 1 hr after sunrise.

3. The neutral category D should also be used, regardless of wind speed,

for overcast conditions during day or night and for any sky conditions

during the hour preceding or following night as defined above.

4. For A-B, take the average of values for A and B, etc.

- 3 4 -
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^̂ h ^̂ h ̂ ĥ ̂ ^̂  ^̂ ^ ^̂ ^ ^̂ ^ ^̂ ^ 00^ ̂ ^̂  013 ^̂ ^ ^̂ p ^̂ 4 OO1 ̂ ^̂  ^̂ ^ ^̂ ^ ^̂ ^ ^^tr ^̂ 4 ^H) VO1 ^̂ ^ ^̂ ^ ^̂ ^ ^̂ ^ ^̂ ^ 0̂ 3 vD OO1 Q )̂
Cfi Q\ Oj Qt O* CA O» Cft CJV Qj <p Q\ Ot ifl Qk ̂ H Ql O9 O^ ^f O* C3 t" &1 fl) Ifi flQ 9! S^ S! S^ fl*
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11.13

22.49

25.12

26.20
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10.28
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5.08
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1512.51
461.63
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Ar+*«1

7l ^ 5Jt

0 £

90 £

180 £

270 £

360 £

* 7 W *

Micro Response Wind Vane #2020

1996. 9. 11. * * *

^71 ^

S/N 1977

* « 1 67 m

mechanical 0 to 360 degree azimuth

1-2 : 5 VDC

2-3 : R

Fruke 45 multii

Ronan X88 Ca

0 Ohm

1270 Ohm

2552 Ohm

3844 Ohm

5066 Ohm

meter

ibrator

as a

4.919 VDC

*wsa

£

£

£

£
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71 § ?Jt

0 5.

90 £

180 £

270 5.

360 S.

*7lAW

Micro Response Wind Vane #2020

1996. 9. 11.

S/N 2334

3 £ #

27 m

mechanical 0 to 360 degree azimuth

1-2 : 5 VDC

2-3 : R

Fruke 45 multimeter

Ronan X88 Calibrator

0 Ohm

1401 Ohm

2714 Ohm

4022 Ohm

5140 Ohm 4.919 VDC
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0 £

90 £

180 5.

270 £.

360 S.

Micro Response Wind Vane #2020

1996. 9. 11. *HI*r

7̂1 m

S/N 1978

£*1 10 m

mechanical 0 to 360 degree azimuth

1-2 : 5 VDC

2-3 : R

Fruke 45 multimeter

Ronan X88 Calibrator

0 Ohm

1239 Ohm

2499 Ohm

3743 Ohm

4904 Ohm 4.919 VDC

s.

s.
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Micro Response Anemometer #2031 S/N 730

1996. 9. 11

67 m

mechanical 0 to 100 mph (44.7 m/sec)

Wind Speed Calibrator 1800 rpm

1-2 : VDC

Fruke 45 multimeter

Ronan X88 Calibrator

0 mph 0 VDC

88.8 mph 0.6056 VDC

100.0 mph © 0.68198 VDC

682

100 / 88.8

looo
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Micro Response Anemometer #2031 S/N 724

1996. 9. 11.

27 m

mechanical 0 to 100 mph (44.7 m/sec)

Wind Speed Calibrator 1800 rpm

1-2 : VDC

Fruke 45 multimeter

Ronan X88 Calibrator

71

0 mph 0 VDC

88.8 mph (D 0.5790 VDC

100.0 mph 0.6520 VDC

652

x 100 / 88.8

x 1000
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Micro Response Anemometer #2031 S/N 663

1996. 9. 11.

10 m

mechanical 0 to 100 mph (44.7 m/sec)

Wind Speed Calibrator 1800 rpm

1-2 : VDC

Fruke 45 multimeter

Ronan X88 Calibrator

0 mph 0 VDC

88.8 mph 0.6290 VDC

100.0 mph 0.7083 VDC

708

(D x 100 / 88.8

© x 1000
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