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(Knowledge Engineering Method to Estimation of Snow Accretion on Power
Lines and Decision of Deicing Countermeasures)
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Abstract

To prevent the damage of power system facilities by snow accretion on transmission lines, a prototype
expert system has been developed The systemn has the basic functions of forecasting snow accretion on
transmission lines and making a list of all feasible and effective deicing countermeasures to assist power
system operators. As estimating of snow accretion on power lines and making countermeasure plans are very
difficult to solve analytically, knowledge engineering can be an effective method for this problem. The
heuristics about the effect of weather conditions on the snow accretion process on power lines and power
system operation for the deicing constitutes main nile base. Simulation results based on past snow accretion
accident data show that the proposed systern is very promising.
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rule SLIGHT_SNOW_ACCRETIONZ

(X-area of Line-A has Proper_Temperature_for
_Snow_Accretion for more than 3 hours);

(X-area of Line-A has Proper_Wind_Speed_for
_Snow_Accretion for more than 3 hours):

(X—area has had Snow_Fall).

(X—area of Line A may have
Slight_Snow_Accretion_on_Line);

rule SNOW_ACCRETION_GROW?
{
(X-area of Line—A has Proper.Temperature_for
_Snow_Accretion Now);
(X-area of Line-A has Proper_Wind_Speed_for
_Snow_Accretion Now);
(X—area has Snow_Fall)
(X-area of Line-A may have Some_Possibility
_of_Snow_Accretion_Development);
}

rule NECESSITY_DEICING_COUNTERMEASURE1
{

(X—area of Line-A has
Slight_Snow_Accretion_on.Line):

(X-area of Line~A has Some_Possibility
_of_Snow_Accretion_Development):

(X-area of Line-A needs
Deicing_Countermeasure_As_Soon_As_Possible);

}
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Fig. 1. Example of rules for estimation of snow
accretion
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Table 1. Decining countermeasures
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Fig. 2. Configuration of Deicing Circuit.
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Table 2. Characteristic database

Gz &l &

TP A2 85, 99 719 6 B,
A4 AL WY, A HY TE A9,
A8 v A% 48 74 dd 2EF
A 74 2dF dske

A AT BE, 1384 Azg

8 A% ARA, =2 WE, sdEs
Azr |3, 434 AR, HalAR,
2o dAe A= van Addd
71E8L,

A7

E 3 229! Hio|eHolA

Table 3. On-line database

Hlole ™ 2 &

O

712, BE 35, AT 45 71,

V| REREY ARG 2 AR

G |FARFE W5, rAAAYST A

B8, A AL AZARY, AEAAES

A&AZh

AEAE [Ra1dR, 490 V4 AeEd/ A8
B8 _|& 2od SAH

o} ¥ 30 Holx 22}¢l HoJgjdo| A FAHTE
B4 vlelguel2s, 24 A7 - APEE 3143 o
olEJZM, A Hu] FAJo] gt wlolE], 2k Had
A FAAn g WA Ao e dt dolg %
Zr AFER o] WAEy] folgt Mz A #
g dole 7t A= glek o714 ATt sk
AL, 713REAEE NNEe 2 FAWIAEE o
2 719 4ghg) APew Rag AL on)Fch

EF 28] dolguo) 2oy, AlAAZ HESE)
= AHUCIHE dAltte g Aguol AR sk o
Oo[E|2H, 7| JUEA 2w o 2 0E HeEHE 74t
g tiole] 9} A AE DALA =] o)A 2=(SCADA)
25E AeEs AT A9 dolErt £eE o
At

Journal of KIEE, Vol 17 No. 3, May 2003



E 4 HMMHEM EE
Table 4. Snow accretion inference
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wkkkkkkkaraess  SNOW ACCRETION WARNING for LINE A

—inferred— ALARM for O AREA
—inferred— ALARM for U AREA
—inferred— ALARM for E AREA

wrxmreemoreoes . SEVERITY of SNOW ACCRETION on LINE A

—inferred— NO SNOW ACCRETION for O AREA
—inferred— NO SNOW ACORETION for U AREA
—inferred— NO SNOW ACCRETION for E AREA

akkmnnarrrker  SNOW ACCRETION DEVELOPMENT for LINE A

—inferred— GREAT POSSIBILITY for E AREA
—inferred— SMALL POSSIBILITY for O AREA
—-inferred— SOME POSSIBILITY for U AREA

swrrrinnkirerx  NECESS|TY of COUNTERMEASLRE for LINE A

~inferred— A.S.A.P for E AREA
—inferreg— NO NEED for O AREA
—inferred— NO NEED for U AREA

wkmmainsnsss SUITABLE COUNTERVEASURES for LINE A

—instruction— TAKE MEASURES A.S.A.P for LINE A
—measures— The avalable countermeasures are |
GENERATION ADJUSTMENT,
LOAD TRANSFER,
DEICING BY MANPOWER
—attention-— The following section needs special
attention ;
E AREA,
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—inferred— GREAT POSSIBILITY for E AREA
—inferred— SMALL POSSIBILITY for O AREA
—tnferred— SMALL POSSIBILITY for U AREA
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—inferred— WILL SUFFER ACCIDENTS for E AREA
—inferred— PREPARATION NEEDED for U AREA
—inferred— NO NEED for O AREA
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GENERATION ADJUSTMENT,
LOAD TRANSFER,
DEICING BY MANPOWER
—attention— The following section needs special
attention .
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Fig. 4. Simulation results for accidents case
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Table 5. Weather data of accident
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