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• Аɬɪɢɛɭɬ Validity (ɞɨɫɬɨɜɟɪɧɨɫɬɶ) ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɹ:

Good — ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɢɡɧɚɤ. Invalid — ɧɟɞɨɫɬɨɜɟɪɧɵɣ
ɩɪɢɡɧɚɤ. Questionable— ɫɨɦɧɢɬɟɥɶɧɵɣ ɩɪɢɡɧɚɤ.

• Аɬɪɢɛɭɬ Detail quality (Ⱦɟɬɚɥɢɡɚɰɢя ɤɚɱɟɫɬɜɚ) ɞɚɟɬ
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɱɢɧɚɯ ɜ ɬɟɯ ɫɥɭɱɚɹɯ,
ɤɨɝɞɚ ɞɚɧɧɵɟ ɩɪɢɯɨɞɹɬ ɫɨ ɫɬɚɬɭɫɨɦ ɧɟ Good.

Ɍɢɩ ɞɚɧɧɵɯ Quality
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Overflow Ɂɧɚɱɟɧɢɟ ɢɡɦɟɪɟɧɧɨɣ ɜɟɥɢɱɢɧɵ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɚɜɢɥɶɧɨ
ɩɪɟɞɫɬɚɜɥɟɧɨ (ɧɚɩɪɢɦɟɪ, ɩɪɨɫɬɚɹ ɨɲɢɛɤɚ ɬɢɩɚ ɩɟɪɟɩɨɥɧɟɧɢɹ).

Out of range Ɂɧɚɱɟɧɢɟ ɢɡɦɟɪɟɧɧɨɣ ɜɟɥɢɱɢɧɵ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɡɚɞɚɧɧɨɝɨ
ɞɨɩɭɫɬɢɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɡɧɚɱɟɧɢɣ.

Bad reference ɍɫɬɪɨɣɫɬɜɨ ɩɨɬɟɪɹɥɨ ɤɚɥɢɛɪɨɜɤɭ.

Oscillatory ɋɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɡɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɫɢɝɧɚɥ ɞɜɚɠɞɵ ɢɡɦɟɧɢɥ
ɫɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɨɞɧɨ ɢ ɬɨ ɠɟ, ɮɢɤɫɢɪɭɟɬɫɹ “ɞɪɟɛɟɡɝ”.

Failure Ɉɛɧɚɪɭɠɟɧɚ ɜɧɭɬɪɟɧɧɹɹ ɢɥɢ ɜɧɟɲɧɹɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ.

Old data Ⱦɚɧɧɵɟ ɧɟ ɨɛɧɨɜɥɹɥɢɫɶ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ.

Inconsistent Ɉɛɧɚɪɭɠɟɧɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɧɧɵɯ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ.

Inaccurate Ɂɧɚɱɟɧɢɟ ɞɚɧɧɵɯ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɵɦ ɬɨɱɧɨɫɬɧɵɦ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ.

Ɉɩɢɫɚɧɢɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ Detail quality
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Detail quality Invalid Questionable

1 Overflow 𝑋
2 Out of range 𝑋 𝑋
3 Bad reference 𝑋 𝑋
4 Oscillatory 𝑋 𝑋
5 Failure 𝑋
6 Old data 𝑋
7 Inconsistent 𝑋
8 Inaccurate 𝑋

Ɂɚɜɢɫɢɦɨɫɬɶ ɚɬɪɢɛɭɬɚ Validity ɨɬ ɮɥɚɝɨɜ Detail quality
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ɪɚɫɱɟɬ ɞɟɣɫɬɜɭɸɳɟɝɨ (ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ) ɡɧɚɱɟɧɢɹ ɬɨɤɚ
ɩɨ ɮɚɡɟ А, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ N ɫɪɟɡɨɜ ɦɝɧɨɜɟɧɧɵɯ
ɡɧɚɱɟɧɢɣ (N=12800 ɡɚ 1 ɫɟɤɭɧɞɭ). N ɩɚɪɚɦɟɬɪɢɡɭɟɦɚɹ
ɜɟɥɢɱɢɧɚ. 𝐼ФА =  ௜=଴𝑁−ଵ ሺ𝐼𝑖ሻమ𝑁 ,

ɝɞɟ 𝐼௜ — ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɨ ɮɚɡɟ А. 
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Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ЭЭ
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Ʉɚɤ ɜɵɫɬɚɜɥɹɬɶ ɫɬɚɬɭɫ ɪɚɫɫɱɢɬɚɧɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɡɧɚɱɟɧɢɹɦ
ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ, ɦɨɳɧɨɫɬɢ ɩɨ ɤɚɠɞɨɣ ɮɚɡɟ ɢ ɩɨ ɫɭɦɦɟ ɬɪɟɯ
ɮɚɡ?

В ɫɬɚɧɞɚɪɬɟ IEC 61850 ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɪɚɛɨɬɤɟ
ɫɬɚɬɭɫɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ЭЭ.

ɋɬɚɧɞɚɪɬ IEC 61850 ɧɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɚɥɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ
ɩɪɨɩɚɠ ɜɵɛɨɪɨɤ

Ɉɬɤɪɵɬɵɣ ɜɨɩɪɨɫ
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• ɉɟɪɜɵɣ ɩɨɞɯɨɞ— ɟɟ ɢɝɧɨɪɢɪɨɜɚɧɢɟ.

– ɇɟɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɂЭɍ ɧɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɛɪɚɛɨɬɤɭ
Quality ɩɪɢ ɪɚɫɱɟɬɚɯ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɧɟɤɨɪɪɟɤɬɧɵɦ ɩɪɢ
ɧɚɥɢɱɢɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɲɢɛɨɤ ɜ ɪɚɛɨɬɟ ɩɟɪɜɢɱɧɨɝɨ
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜ ɪɚɛɨɬɟ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ.

• Вɬɨɪɨɣ ɩɨɞɯɨɞ — ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɝɢɱɟɫɤɨɝɨ
ɨɩɟɪɚɬɨɪɚ ɂɅɂ ɧɚ ɜɫɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɢɧɬɟɪɜɚɥɟ.

– ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɚɠɟ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ
ɫ ɩɥɨɯɢɦ ɫɬɚɬɭɫɨɦ ɩɨɪɬɢɬ ɜɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤɠɟ ɦɨɠɟɦ
ɩɨɥɭɱɢɬɶ ɧɟɤɨɪɪɟɤɬɧɵɟ ɛɢɬɨɜɵɟ ɧɚɛɨɪɵ.

Ɉɛɪɚɛɨɬɤɚ ɫɬɚɬɭɫɧɨɣ ɢɧɮɨɪɦɚɰɢɢ
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• Ɍɪɟɬɢɣ ɩɨɞɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ ɩɨɪɨɝɨɜɨɝɨ
ɭɪɨɜɧɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫɨ ɫɬɚɬɭɫɨɦ ɧɟ Good.

– ɉɪɢ ɪɚɫɱɟɬɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɩɭɫɤ ɧɟɫɤɨɥɶɤɢɯ
ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ (ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɜɫɟɦ ɢɧɬɟɪɜɚɥɟ) ɧɟ
ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɜɵɱɢɫɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ. В
ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞɪɹɞ,
ɜɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ
ɪɟɚɥɶɧɨɝɨ, ɧɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɩɪɨɩɭɫɬɢɬɶ ɩɪɨɜɚɥ ɧɚɩɪɹɠɟɧɢɹ ɢ
ɬ.ɩ.

• Чɟɬɜɟɪɬɵɣ ɩɨɞɯɨɞ, ɤɨɝɞɚ ɜɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ
ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɪɹɞ ɧɟɞɨɫɬɨɜɟɪɧɵɯ
ɡɧɚɱɟɧɢɣ.

Ɉɛɪɚɛɨɬɤɚ ɫɬɚɬɭɫɧɨɣ ɢɧɮɨɪɦɚɰɢɢ
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• ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ— ɜɵɫɬɚɜɥɹɟɦ ɜɫɟ ɮɥɚɝɢ, ɤɨɬɨɪɵɟ
ɜɫɬɪɟɱɚɥɢɫɶ. ɇɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɬɨ, ɱɬɨ ɮɥɚɝ ɦɨɠɟɬ
ɩɪɨɬɢɜɨɪɟɱɢɬɶ ɚɬɪɢɛɭɬɭ Validity.

• Вɬɨɪɨɣ ɜɚɪɢɚɧɬ— ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɞɢɧ ɮɥɚɝ
ɧɚɢɛɨɥɶɲɢɣ ɩɨ ɡɧɚɱɢɦɨɫɬɢ (ɪɚɧɠɢɪɭɟɦ
ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ — ɨɲɢɛɤɢ).

• Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ— ɜɵɫɬɚɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ ɜ
ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ (ɱɚɫɬɨɬɚ ɩɨɹɜɥɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ
ɜɵɲɟ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ).

Вɵɫɬɚɜɥɟɧɢɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ 
Detail quality ɜ ɫɬɚɬɭɫɟ
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ɉɪɟɞɥɚɝɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɤɢ ɫɬɚɬɭɫɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ЭЭ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɬɨɤɚ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ
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ɤɨɥɢɱɟɫɬɜɨ ɞɨɫɬɨɜɟɪɧɵɯ ɡɧɚɱɟɧɢɣ 𝑁ଵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:𝑁ଵ =  ௝ ݊ଵ௝ (1)

ɤɨɥɢɱɟɫɬɜɨ ɧɟɞɨɫɬɨɜɟɪɧɵɯ ɡɧɚɱɟɧɢɣ 𝑁ଶ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:𝑁ଶ =  ௝ ݊ଶ௝ (2)

ɤɨɥɢɱɟɫɬɜɨ ɫɨɦɧɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 𝑁ଷ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:𝑁ଷ =  ௝ ݊ଷ௝ (3)

ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 𝑁ସ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:𝑁ସ =  ௝ ݊ସ௝ (4)

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ N ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɦɦɟ:𝑁 = 𝑁ଵ + 𝑁ଶ + 𝑁ଷ + 𝑁ସ (5)
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ɉɨɞɫɱɟɬ ɱɢɫɥɚ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɚɬɪɢɛɭɬɭ Validity
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ȿɫɥɢ ɭɫɥɨɜɢɟ (6) ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɪɚɫɱɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (7).𝑁ଵ ≥ 𝑃𝑑,     (6)

ɝɞɟ 𝑃𝑑 — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ.

𝐼ФА =  ௜=଴𝑁భ−ଵ ሺ𝐼𝑖ሻమ𝑁భ (7)

ȿɫɥɢ ɭɫɥɨɜɢɟ (6) ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢ 𝑁ଵ < 𝑃𝑑, ɬɨ ɪɚɫɱɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (8):

𝐼ФА =  𝑖=బ𝑁భ−భሺ𝐼భ𝑖ሻమ+ 𝑖=బ𝑁మ−భሺ𝐼మ𝑖ሻమ+ 𝑖=బ𝑁య−భሺ𝐼య𝑖ሻమ𝑁భ+𝑁మ+𝑁య ,     (8)

ɝɞɟ Iଵi — ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɨ ɮɚɡɟ А, ɢɦɟɸɳɟɟ ɞɨɫɬɨɜɟɪɧɵɣ ɫɬɚɬɭɫ,Iଶi — ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɨ ɮɚɡɟ А, ɢɦɟɸɳɟɟ ɧɟɞɨɫɬɨɜɟɪɧɵɣ ɫɬɚɬɭɫ,Iଷi — ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɨ ɮɚɡɟ А, ɢɦɟɸɳɟɟ ɫɨɦɧɢɬɟɥɶɧɵɣ ɫɬɚɬɭɫ.𝐼ФА = 0 (9),  

ɟɫɥɢ Nସ < Pm, ɝɞɟ Pm— ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ

Ɏɨɪɦɭɥɚ ɪɚɫɱɟɬɚ

12



Вɵɛɨɪ ɦɟɠɞɭ ɧɟɞɨɫɬɨɜɟɪɧɵɦ ɢ ɫɨɦɧɢɬɟɥɶɧɵɦ ɫɬɚɬɭɫɨɦ ɞɥɹ ɡɧɚɱɟɧɢɹ,
ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (8), ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɫɥɨɜɢɹ (10):ሺ𝑁ଵ+𝑁ଷሻ > ሺ𝑁ଶ+𝑁ସሻ (10)

ȿɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɬɚɬɭɫ
Questionable.

ȿɫɥɢ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ — Invalid.

Вɵɫɬɚɜɥɟɧɢɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ Detail quality

1) ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɞɢɧ ɮɥɚɝ;

2) ɦɨɠɟɬ ɛɵɬɶ ɜɵɫɬɚɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ. 

b2j

 

b3j

 

 

b3j

N 

b2j

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɬɪɢɛɭɬɚ Validity
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۰૛ = ૛𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Out of range۰૜ = ૜𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Bad reference۰૝ = ૝𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Oscillatory۰૟ = ૟𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Old data۰ૠ = ૠ𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Inconsistent۰ૡ = ૡ𝐣܊  ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Inaccurate

ȿɫɥɢ ɜɵɫɬɚɜɥяɟɬɫя ɨɞɢɧ ɮɥɚɝ, ɬɨ ɨɩɪɟɞɟɥɹɟɦ ɮɥɚɝ ɩɨ ɮɨɪɦɭɥɟ:۰𝐱 = 𝐦܉𝐱 ۰૛ ×𝛚܊૛, ۰૜ ×𝛚܊૜, ۰૝ ×𝛚܊૝, ۰૟ ×𝛚܊૟, ۰ૠ ×𝛚܊ૠ, ۰ૡ ×𝛚܊ૡ
ɝɞɟ 𝜔௕ଶ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܾଶ௝;𝜔௕ଷ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܾଷ௝;𝜔௕ସ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܾସ௝;𝜔௕଺ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܾ଺௝;𝜔௕଻ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܾ଻௝;𝜔௕଼ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ଼ܾ௝.

Вɵɫɬɚɜɥɟɧɢɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ Detail quality ɞɥɹ Questionable

14



Detail quality Invalid Вɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɥя ɮɥɚɝɚ 

Invalid

Questionable Вɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɥя ɮɥɚɝɚ 

Questionable

1 Overflow ܽଵ௝ 𝜔௔ଵ = 4
2 Out of range ܽଶ௝ 𝜔௔ଶ = 2 ܾଶ௝ 𝜔௕ଶ = 4
3 Bad reference ܽଷ௝ 𝜔௔ଷ = 3 ܾଷ௝ 𝜔௕ଷ = 5
4 Oscillatory ܽସ௝ 𝜔௔ସ = 1 ܾସ௝ 𝜔௕ସ = 2
5 Failure ܽହ௝ 𝜔௔ହ= 5
6 Old data ܾ଺௝ 𝜔௕଺ = 3
7 Inconsistent ܾ଻௝ 𝜔௕଻ = 6
8 Inaccurate ଼ܾ௝ 𝜔௕଼ = 1

Ɍɚɛɥɢɰɚ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ

15



𝑨૚ =  𝒂૚𝒋 ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Overflow𝑨૛ =  𝒂૛𝒋 ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Out of range𝑨૜=  𝒂૜𝒋 ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Bad reference𝑨૝ =  𝒂૝𝒋 ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Oscillatory𝑨૞ =  𝒂૞𝒋 +   𝑵૝ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɫ ɮɥɚɝɨɦ Failure

Ɉɬɫɭɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜ ɧɚɛɨɪɟ ɞɚɧɧɵɯ ɩɪɢɪɚɜɧɢɜɚɸɬɫɹ ɤ ɧɟɞɨɫɬɨɜɟɪɧɵɦ ɫ  

ɮɥɚɝɨɦ Failure.

ȿɫɥɢ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɞɢɧ ɮɥɚɝ, ɬɨ ɨɩɪɟɞɟɥɹɟɦ ɮɥɚɝ ɩɨ ɮɨɪɦɭɥɟ:ۯ𝐱 = 𝐦܉𝐱 ૚ۯ ×𝛚܉૚, ૛ۯ ×𝛚܉૛, ૜ۯ ×𝛚܉૜, ૝ۯ ×𝛚܉૝, ૞ۯ ×𝛚܉૞
ɝɞɟ 𝜔௔ଵ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܽଵ௝;𝜔௔ଶ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܽଶ௝;𝜔௔ଷ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܽଷ௝;𝜔௔ସ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܽସ௝;𝜔௔ହ — ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɮɥɚɝɚ ܽହ௝.

Вɵɫɬɚɜɥɟɧɢɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ Detail quality ɞɥɹ Invalid
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ȿɫɥɢ ɫɬɚɬɭɫ ɫɨɦɧɢɬɟɥɟɧ (Questionable) ɢ ɜɵɫɬɚɜɥяɟɬɫя ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ —
ɬɨ ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɢɦɟɸɳɢɯ  ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɥɚɝ ɛɨɥɶɲɟ 
ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 𝐏܊: ଶܤ > 𝑃௕ܤଷ > 𝑃௕ܤସ > 𝑃௕ܤ଺ > 𝑃௕ܤ଻ > 𝑃௕଼ܤ > 𝑃௕
ɟɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɮɥɚɝ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ.

ȿɫɥɢ ɫɬɚɬɭɫ ɧɟɞɨɫɬɨɜɟɪɟɧ (Invalid) ɢ ɜɵɫɬɚɜɥяɟɬɫя ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ —
ɬɨ ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɢɦɟɸɳɢɯ  ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɥɚɝ ɛɨɥɶɲɟ 
ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 𝑃௕: ܣଵ > 𝑃௕ܣଶ > 𝑃௕ܣଷ > 𝑃௕ܣସ > 𝑃௕ܣହ > 𝑃௕
ɟɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɮɥɚɝ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ.

Вɵɫɬɚɜɥɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ Detail quality

ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ

17



Ɍɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɬ ɨɛɳɢɟ ɮɥɚɝɢ ɞɥɹ Invalid ɢ Questionable,
ɧɚɩɪɢɦɟɪ Out of range, Bad reference, Oscillatory. 

Ɍɨ ɜ ɩɪɟɞɥɨɠɟɧɧɨɦ ɜɚɪɢɚɧɬɟ, ɤɨɝɞɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ,

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɬɭɫɭ Invalid, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 
ɭɫɥɨɜɢɣ: ଶܤ > 𝑃௕ܤଷ > 𝑃௕ܤସ > 𝑃௕

ɟɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɮɥɚɝ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ. 

Аɧɚɥɨɝɢɱɧɨ ɞɥɹ ɫɬɚɬɭɫɚ Questionable ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣܣଶ > 𝑃௕ܣଷ > 𝑃௕ܣସ > 𝑃௕
ɟɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɮɥɚɝ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ. 

Вɵɫɬɚɜɥɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ Detail quality

ɜ ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ

18



ɉɪɢ ɪɚɫɱɟɬɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɮɚɡɟ А ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ:

𝑃ФА =  𝑖=బ𝑁−భ 𝑃𝑖𝑁 ,
ɝɞɟ   𝑃௜ = 𝑈௜ × 𝐼௜

N

N

Мɝɧɨɜɟɧɧɵɟ ɡɧачɟɧɢя 
ɬɨɤа

Мɝɧɨɜɟɧɧɵɟ ɡɧачɟɧɢя 
ɧаɩɪяɠɟɧɢя

N

Мɝɧɨɜɟɧɧɵɟ ɡɧачɟɧɢя 
ɦɨщɧɨɫɬɢ
n11

 

 

n21 n31

 

  

n3j
 

n1j

 

n4j

 

n2j

19

Ɉɩɪɟɞɟɥɟɧɢɟ Validity ɢ Detail quality ɞɥɹ ɡɧɚɱɟɧɢɹ, 
ɜɵɱɢɫɥɹɟɦɨɝɨ ɢɡ ɞɜɭɯ ɜɟɥɢɱɢɧ



ɝɞɟ ܨଵ௝ — ɮɥɚɝ ɩɟɪɜɨɝɨ ɡɧɚɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɧɚɩɪɹɠɟɧɢɹ);ܨଶ௝ — ɮɥɚɝ ɜɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɬɨɤɚ);ܩሺܨଵ௝ , ଶ௝ሻܨ — ɮɭɧɤɰɢɹ ɧɚ ɨɫɧɨɜɟ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɫɬɚɜɥɟɧɢɟ ɮɥɚɝɚ ɜ 
ɫɬɚɬɭɫɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɦɨɝɨ ɢɡ ɞɜɭɯ ɜɟɥɢɱɢɧ.

В ɫɥɭɱɚɟ ɟɫɥɢ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɞɢɧ ɮɥɚɝ, ɬɨ ɮɭɧɤɰɢɹܩ ଵ௝ܨ , ଶ௝ܨ = max ሺܨଵ௝ ,  ଶ௝ሻ, ɜɵɛɢɪɚɟɬɫɹ ɮɥɚɝ ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɟɫɨɜɵɦܨ
ɤɨɷɮɮɢɰɢɟɧɬɨɦ.

В ɫɥɭɱɚɟ ɟɫɥɢ ɜɵɫɬɚɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɮɥɚɝɨɜ, ɬɨ ɮɭɧɤɰɢɹܩ ଵ௝ܨ , ଶ௝ܨ = ଵ௝ܨ + ଶ௝ܨ , ɜɵɩɨɥɧɹɟɬɫɹ ɨɩɟɪɚɰɢɹ ɩɨɛɢɬɨɜɨɝɨ ɫɥɨɠɟɧɢɹ (ɩɨɪɚɡɪɹɞɧɨɟ 
ɂɅɂ).

ɋɬɚɬɭɫ Ⱦɨɫɬɨɜɟɪɧɵɣ ܨଵଵ ɋɨɦɧɢɬɟɥɶɧɵɣ ܨଵଶ ɇɟɞɨɫɬɨɜɟɪɧɵɣ ܨଵଷ
Ⱦɨɫɬɨɜɟɪɧɵɣ ܨଶଵ Ⱦɨɫɬɨɜɟɪɧɵɣ

G( ܨଵଵ, ܨଶଵ)

ɋɨɦɧɢɬɟɥɶɧɵɣܨଵଶ ɇɟɞɨɫɬɨɜɟɪɧɵɣ

G(ܨଵଷ)

ɋɨɦɧɢɬɟɥɶɧɵɣ ܨଶଶ ɋɨɦɧɢɬɟɥɶɧɵɣܨଶଶ ɋɨɦɧɢɬɟɥɶɧɵɣ

G( ܨଵଶ, ܨଶଶ)

ɇɟɞɨɫɬɨɜɟɪɧɵɣܨଵଷ
ɇɟɞɨɫɬɨɜɟɪɧɵɣܨଶଷ ɇɟɞɨɫɬɨɜɟɪɧɵɣܨଶଷ ɇɟɞɨɫɬɨɜɟɪɧɵɣܨଶଷ ɇɟɞɨɫɬɨɜɟɪɧɵɣ

G( ܨଶଷ, ܨଵଷ)

20

Ɉɩɪɟɞɟɥɟɧɢɟ Validity ɢ Detail quality ɞɥɹ ɡɧɚɱɟɧɢɹ, 
ɜɵɱɢɫɥɹɟɦɨɝɨ ɢɡ ɞɜɭɯ ɜɟɥɢɱɢɧ



В ɪɟɡɭɥɶɬɚɬɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ
ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ:𝐏܌ = ૠ૞ × 𝐍/૚૙૙ — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɨɫɬɨɜɟɪɧɵɯ ɡɧɚɱɟɧɢɣ
(ɢɫɩɨɥɶɡɭɟɬɫɹ 75% ɭɪɨɜɟɧɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ) ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ
ɞɟɣɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɚɡɚɦ ɢ ɧɟɣɬɪɚɥɢ;𝐏𝐦 = ૛૞ × 𝐍/૚૙૙ — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɧɟɞɨɫɬɨɜɟɪɧɵɯ
ɡɧɚɱɟɧɢɣ;𝐏𝐩 = ૛܍𝐭܉܀𝐦𝐩܁ — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ
ɡɧɚɱɟɧɢɣ, ɧɟ ɢɦɟɸɳɢɯ ɞɨɫɬɨɜɟɪɧɨɝɨ ɫɬɚɬɭɫɚ, ɝɞɟ ܵ݉𝑝ܴܽ𝑡𝑒 —
ɤɨɥɢɱɟɫɬɜɨ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ ɩɟɪɢɨɞ (ܵ݉𝑝ܴܽ𝑡𝑒 = 256).𝐏܊ = ૛૞ × 𝐍/૚૙૙ — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɵɫɬɚɜɥɟɧɢɹ ɮɥɚɝɚ ɜ

ɤɨɧɟɱɧɨɦ ɫɬɚɬɭɫɟ ɩɪɢ ɪɚɫɱɟɬɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɢ
ɧɚɩɪɹɠɟɧɢɹ.
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 ɉɪɟɞɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ЭЭ ɧɚ ɨɫɧɨɜɟ ɩɨɬɨɤɚ

IEC 61850-9-2LE ɫ ɭɱɟɬɨɦ ɫɬɚɬɭɫɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫ ɧɚɲɟɣ ɬɨɱɤɢ

ɡɪɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ.

 Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɜɵɫɬɚɜɥɟɧɢɹ ɫɬɚɬɭɫɚ ɜ ɮɨɪɦɚɬɟ IEC 61850

ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ ЭЭ ɭɫɪɟɞɧɟɧɧɵɯ ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ (ɩɪɨɮɢɥɟɣ).

 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ Detail quality ɢ ɩɨɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ ɩɨɡɜɨɥɢɬ

ɜɩɢɫɚɬɶɫɹ ɜ ɪɚɦɤɢ ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɂЭɍ ɞɥɹ Цɉɋ, ɤɨɝɞɚ ɨɧɢ ɛɭɞɭɬ

ɩɪɢɧɹɬɵ.
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