
1

ӯ Ὲ ֟ Ȃ ∆ ᶏ ת ╠̆

ᶏ ӥ̆ ꜛ ᶏ ת Ȃ

ױ Ҍ Ὲ ֟

̆ ᶏ ת ҍᶏ ӥ

≢Ȃ ꜚ̆ Ҍѿױ ⌠ ̆

˻ ̆ ҍῈ Ⱶ ̆
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ת ᵬȂ Ҋ̆ ᵬ
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֜ Ḥ RMŜ ̃ ṿ

Ḥ ṿ ṿ

Ḥ Ḥ ̆ ȁⱳ

4͘20mAḤ ṿ ṿ
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3.2.0

3.2.1 ̔

3.2.1

4.

4.1

ת 8ҩ 1ҩ ῏ Ȃ

῀ Ḥ ̆ ̕ ת Ȃ ╠̆

῀ ̆ ⌡
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҆ ̆ ҩ ῀ ῤ ̔

 ֜ (AC10A) ̆ῤ < 0.1ß

 ֜ (AC150V) ̆ῤ > 80kß

 ̆ῤ > 1Mß̂¤2000Ṽ̕ῤ > 400kß̂¤500Ṽ

4.2 ῖ

4.2.1 ֜

ת ֜ ̆ ̆ ῤ Ȃ

҈ ̆ 4.2 ̔

4.2.0
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4.2.1 ҈

4.2.2 ᴟ

ҹ DC¤100mV̆ ῀№ ₮ ᴟ Ḥ ̂0͘75mṼ̆

̆ ᴪ Ȃ

№ ₮Ḥ ᶏ ῀̆ ᶏ 2 Ȃ ᶏ № ң

῀Ȃ

5. ᴆ ׃

ת ᴆ ԅ ȁ ȁ ȁ ⱳ ȂῒҬ̆ ⱳ

ȁ ȁ ̕ ⱳ ԅ ̆ ȁ

ȁ ȁ ȁ ȁ ֜ ȁ ץ̆ ꞉

̕ ⱳ ԍ ‰ ̆ ӈ ∞ Ḥ ̆

∞ ꜚ └̕ ⱳ ṿȁ ῏

Ȃ

̂҉ᵝ ̃ ᴆҍ ᴆΐ ⱳ ̆ ҍ

ת ̆ ᵬȂ

5.1 ⱳ

ῒҺ ⱳ 5.1 ↓̔

5.1 Һ ⱳ

ⱳ ⱳ ⱳ

ṿȁ ῏

ȁ ῏

֜ ṿ

֜

ᴆ Ḡ ᴆ

ꜚ ꜚ ꜚ ꜚ ꜚḠ ѿ

῏ ꜚṿ̆ ꜚ └

ᴆץ

ᴆ
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̆ ⱳⱳ ₃

ṿȁ ̆ 20ms ѿ

ṿȁ ̂20ms ѿ ̃

̂ ̃

Y X ῏

ҍ ῏ ̆ᶛ

̆

ץ ȁ ȁ Ḥ

̆ ԍ

֜
Ҍ Ҋ ֜ ṿ̆

- ȁ - ῏

̕ №ף

ᴆ ᴆ

ꜚ

↓ ᴆ

₮ └ ῏ ₮ ꜚ └ ₮ ꜚᵬ

ȁ ȁ ῏ ῃ

Ḥ ̆10͘100kHz

╠ ȁ ȁ

ⱳ ∆ ԍ ⱳ ∆

5.2

̆ ꜚ ῀ Һ ̕ ₯ ľMR400LĿ ῀̕ ľ -

-PDM-04Ŀ ῀ Һ ̆ 5.2.0 ̔
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5.2.0 Һ

Һ ̔

 Һ ΐ ҉ ᴆⱳ / ̆ ╠

Ȃ

 Һ Ҋ
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̔

6.1.0

ҩ ̆ ת ȁ ȁ ῏ ῃ Ȃ

 6.1.0 ̔

ӈ̔

̔ Ȃ ₯ ℗ ȁ ȂľŚĿ ῀̆ľǴĿ

₮Ȃ

̔ ת ӈҹ4 ̆ ֜ Ḥ ȁ Ḥ ȁ ȁ4͘20mAḤ Ȃ

ҩ Ҍ Ȃ

֜ Ḥ ̔ RMŜ ̃ ṿȂ ԑ ̂ PTȁCT̃ ̆ ѿ

/ ԋ №≢ ԑ ѿ ṿ/ԋ ṿ̆ᶛ 15kV/100Vȁ12kA/5AȂ

Ḥ ̔ 20ms ṿ ṿȂ ԑ ̂№ ̃ ̆ ѿ /

ԋ №≢ ԑ ѿ ṿ/ԋ ṿ̆ᶛ 1500A/75mVȂ

̔ Ḥ Ḥ ̆ ȁⱳ Ȃ

4͘20mAḤ ̔ҍ Ḥ 20ms ṿ ṿȂ ̆4mA

ṿȁ20mA ṿ№≢ ῀ 4mAȁ20mA ѿ ṿȂᶛ ̂4͘20mA

45͘55Hz̃̆↕4mA ṿ/20mA ṿ№≢ ῀45ȁ55Ȃ

̔ 18ҩ Ȃ

ף ̔ 7ҩ Ȃ

ᵝ̔ 5ҩ Ȃ

ṿ̔ ῀ ṿ̆Ҍ ҹ Ȃ

̔ ԍ֜ ȁ ̆ ῀Ḥ ̕ ῀0Ȃ

ᵝ ̔ ᵝ ̆0͘3 ̆ѿ 4ᵝ Ȃ

ѿ ̔ ԍ֜ Ḥ ȁ Ḥ ̆ ԑ ȁ№ ̆ ῀ԑ ̂PTȁCT ȁ̃

№ ѿ ṿȂ
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ԋ ̔ ԍ֜ Ḥ ȁ Ḥ ̆ ԑ ȁ№ ̆ ῀ԑ ̂PTȁCT ȁ̃

№ ԋ ṿȂ

4mA ṿ̔ ԍ4͘20mAḤ ̆ ̆ ῀ 4mA ѿ ṿȂ

20mA ṿ̔ ԍ4͘20mAḤ ̆ ̆ ῀ 20mA ѿ ṿȂ

Ҍ ̆ ľ ѿ Ŀȁľ ԋ Ŀԋ Ȃ

ԍ Ḥ ̆ ӈȂ ԍ № ̆ῒ ҉

ҍῒ ̆ ῀ Ȃ

ᶛ ̆ ҹ 28̆ ҹ 107.1rpm̆ῒ ԍ ҉

Ӟ 28Ȃ ̆ ľ ѿ Ŀ ҹ 1ȁľ ԋ Ŀ ҹ 28̆ ת ҉

Ḥ ῏ 1:1 Ȃ ת̆ ⌠ Ḥ ̆ № 107.1

¦28 = 3000 ҩ ת̆‖ ᶏ ̂28̃ ̔3000 / 28 = 107.1rpm̆ ⌠ԅ

Ȃ ṿ̆Ҍ ⱳ Ȃ

ԍ ҹ 3000rpm ̆ ľ ѿ Ŀȁľ ԋ Ŀԋ Ȃ

Ȃ Ḥ Ȃ ԍ ꜚ

̆ ת ̂10kHz̃ ᾟ№ ‰ ȁ Ȃ

̆ ת ῏ ̆Ҍ ȁ ȁ ȁ Ȃ῏ Ҍᶏ

̆ ̔ץ

1̃⁞ ҩ ̆ ץ Ữ ̆ ҉ᴰ Ȃ

2̃ᶏ Ȃ

 6.1.1 ̔

6.1.1

̔ ̆ Ҋ

̔ 18ҩ
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ף ̔ 7ҩ

ᵝ̔ 5ҩ

ṿ̔ ṿ̆Ҍ ҹ

ᵝ ̔ ᵝ ̆0͘3 ̆ѿ 4ᵝ Ȃ

1͘6̔ ҍ ̆ ľ ӈ Ŀ

̔

 ̆ ̆ ף ѿȂ

 ṿҌ ҹ Ȃ

 ԅ ̆↕ ѿ ȁ ԋ Ҍ ҹ Ȃ

 ԅ4͘20mA ṿ̆↕ῒҬѿҩҌ ҹץ ̕ңҩ

ṿҌ ץ ̕ ̆ ṿ ṿҌ 30000Ȃ

 1͘6̆ᶭ Ҍ ̆ Ȃ

ת ӈ

1 2 3 4 5 6

֜ 1
֜ 2

̂ ̃

֜ ̂

̃

֜ 1 ֜ 2 ễ*

ң ҈ ⱳ Uab Ia Ubc Ic

ң ҈ ⱳ Uab Ia Ubc Ic

ⱳ U I

ⱳ U I

҈ ⱴ ⱳ Ua Ia Ub Ib Uc

Ic҈ ⱴ ⱳUa

IaUb

Ib
Uc

I
c

ⱳ

IaI2Ic

ⱳIaI2Ic ⱳIaI2Ic
֜֜

a
֜̃ң֜
a֜֜̃

ⱳⱳ֜

̃

�


I
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ѿ
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ѿ

ṿ̂ ̃

ⱳ Ḥ
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6.4.0

ⱳ ֽ ⱳ ∆ ᶏ Ȃ Ҋץ ᴆ̔

1) ԍ ̕ ⌠ ṿ̕

2) ⱳ ṿ ̂ ľ-Ŀ̃ғ ̕

3) ̆ ᵖ ⱳҹ Ȃ

7.

ⱳ ̆ῒҬ ȁ ȁ ȁ

Ȃ

7.1

₯ľ / Ŀ ῀ ↓ ̆ 7.1.0 ̔

7.1.0

Ҭ̆ ṿ ῏ ̆ ┘ ѿ Ȃ ┘ ץ ľ

Ả/ Ŀ ℗ Ȃ

₯ľ / Ŀ̆ ῀ 7.1.1 ̔
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7.1.1

Ҭ̆ ץ ̂16 ̆24 ̆16 ῏ ̃Ȃ

 Ҋ ץ ľ └ Ŀ̆ľ ῏ └ Ŀ

ץ ľ Ŀ Ȃ

 ᴆ ᴆ ⌠ ѿҩ ᴆҬ̆ ꜚ

ꜚ ⱳ ̆ ṿȂ

 ꜚ ꜚ ⱳ ̆ ₯ľ ╠ Ŀ ̆

ץ ѿ Ȃ ╠ Ԋ ᴆҬ̆ ҉

ľ Ŀ ῤ ῤ


��ž JÞ �…�
� �È�, 
�‡ľ
Ŀ

�/ Ȃˈ ╓ⱳ�n /jĿ�" �† >Û Aà 0Ç 
� �0 �Z �· �\�\X
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 ṿȁ ṿ̔

 ṿ ̔№ ̆ ᶛ̆ ף ṿ̂ ṿ̃

 Ẓ ̔№ ̆ ṿ̂ ṿ̃

̆↕ ̔

 ̔ ̆ ṿ

 ̔ ̆ ṿ

ԅľ ṿĿ ≢ ҉̆ ң ῤ ᶭ ṿȂṿ ȁẒ

ῤ ̆ ₯ľ Ŀ Ȃ

X ̂ ̃̆ ̆ ᵝ Ȃ ΐ ľX ̂ ̃Ŀ

Ȃῤ ̆ ₯ľ Ŀ Ȃ

X ̂ ̃

X ̂ ̃

Y ̂ ṿ ̃ ̆ ̆№

Y ̂ ṿ ̃ ̆ ̆№

Ҋ ѿ ̆ ҉

҉ ѿ ̆ Ҋ

ᶏ ṿ ̂№ ̃ Y ̂ ṿ ̃ Ҭ( )

ᶏṿ/ ṿ̂№ ̃̆ ᶏ ṿ -1.0 +1.0( )

ᶏ ԋ ӊ

 ץ ľẢ / Ŀ ᵬ̆ Ả └ ̆ ץ

Ḡ / ₮ ᵬȂḠ Ḡ ⌠ ̂.wvf̃ ᴆҬ̆ ᴆ Ӟ

ḱ Ḡ Ȃ ₮ҹExcel /COMTRADE Ȃ

 ₯ľ Ŀ ̆ ľ Ŀ ̆ 7.2.1

̔
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7.2.1

Ҭ ̆ ῏ └ Ȃ

7.3

₯ľ / Ŀ ῀ľ Ŀ ̆ 7.3.0 ̔

7.3.0
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 ץ ľ Ả/ Ŀ ᵬ̆ Ả ᵬ ̆ ץ

Ḡ ᵬ̆ ₯ľḠ Ŀ ̆ ῀ľ ᴆĿ ̆ᴪ

ץ
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7.4

₯ľ / Ŀ ῀ľ № Ŀ 7.4.0 ̆ ̂harmonic

ratio /HR) № Ȃ ҹ100%̆ № ȁ ҹ №

ṿҍ № ṿӊ Ȃ

№ ץ ңҩ҉ ѿҩ ̆ ᶏ̆

ѿҩ ῤ₮ ҩ҉ ↕̆ Ҍ ≢ ̆ № ⱳ

ԅȂ ԍ Ḥ ̆ ᶏ ľ Ŀ └ѿ ̆Ῥᶏ №

ⱳ ̆ № Ȃ ׃ ľ9.1 ĿȂ

7.4.0

 ץ ľ Ả/ Ŀ ᵬ̆ľ № Ŀ Ả ᵬ ̆

ץ № Ḡ ᵬ̆ ₯ľḠ Ŀ ̆ ῀ ᴆḠ Ȃ

 ₯ľ / Ŀ̆ ῀ľ № Ŀ ̆ /

№ ץ 3ҩ֜ ⌠21 51 Ȃ 7.4.1

̔
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∞ ꜚ ̆ ӈ Ḡ ╠ └ ȂӞ

ץ ꜚ ꜚȁ ꜚȁ פ ꜚ Ȃ

ת ꜚ ̆ Ḡ 1000 ҩ ᴆ̆

1000 ҩ ᴆ ̆ ꜚ ̆ Ҍ ̆ Ữ ᴆҌ

1000 ҩȂ 8.0 ̔

8.0

ꜚ

ȁ ȁ

῏ ᵝ̂ ȁ ̃

ꜚ ȁ

ꜚ ꜚ

ꜚ

ꜚ:ᴨԍ2%̕ ꜚ̔ᴨԍ5%

῏ Ů0.1ms

Ữ

Ữ ꜚ Ữ̆ ⌠ Ữ ̆

8.1 ꜚ ꜚ

₯ľ / ꜚ ꜚĿ ᴪ ꜚ ꜚѿҩ ̆ ꜚ ₮ľ ↓

Ŀ Ȃ 8.1.0 ̆ ץ ᴆ ꜚ ̆ ꜚ Ḥ Ȃ ץ

ᴆ Ȃ

8.1.0
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8.2

₯ľ / Ŀ̆ ῀ľ Ŀ 8.2.0 ̔

8.2.0

ץ 16 24 ꜚṿ̆16 ῏ ῏

ꜚṿȁ ꜚ └ Ȃ

 16 24 ꜚṿ̆ 17

Ҭ̆ ҩ ľ ꜚṿĿȁľ ꜚṿĿȁľ ꜚṿĿȂ

ꜚṿ��Ā�� �l �Ã ���ÿ �l �Ã ��Ƚ
ṿ
ꜚ ̆ Ŀ4 ꜚ ̆ ɝ

ᵀ
ľĿ ľꜚ ῏ḷ�ž�+Ŀü

#� (

ꜚ

Ҭ̆ ҩ ȁ

ľ

ṿ

Ŀȁľ

ṿ

Ŀȁľ῏ṗ ľṿ
῏ ꜚ ȡ

ꜚ

�� �d �ÿÐ
� 
_ ��
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Ẋ ľ ꜚṿĿѿ ̆Ώ῀ԅṿHmȂ ҉ ̆ ṿ

ѿҩ ԍ ԍHm ̂ ̃̆ ת ꜚ ̆ T0ᵬҹ ȂῒҬ

T ԍ ԍ
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8.2.2

ꜚ ̆ 32 ꜚ Ȃ ₯ ⱴȁ ῀

ᵬ̆ ῀ľ ꜚ- Ŀ ̆ ꜚ ꜚ Ȃ 8.2.3

̔

8.2.3
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Fe̔ ṿ̂ ̃ ̆ ҹ1 /20msȂ

Fd̔ ῏ ̆ᶏ ת ╠ Ȃ

8.3

₯ľ / Ŀ ῀ľ ↓ Ŀ ̆ 8.1.0 ̆↓₮

ᴆ ץ ̆ ꜚ ȁ ꜚ Ḥ Ȃ ץ ᴆ

Ȃ

8.4

₯ľ / Ŀ ῀ľ ↓ Ŀ ̆ 8.4.0 Ȃ

↓₮ԅ ᴆ Ҭ Ȃ

8.4.0

ᴆ ᴆ ̆ ᴆ ῤ ᴆ ꜚ ̆

ꜚ Ḥ Ȃ ץ Ҭ ᴆ Ȃ

8.5 №

№ ԍ ȁ№ Ȃ 8.5.0 ̔
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8.5.0

↓ ̔№ ȁ ῏ 2 ̆↓₮ ᴆ ↓ ̆

₯ľ Ŀ ľ ṿ/ Ŀ ľ ῏ Ŀ ̆ ץ

Ҭ └/ ȂľŚĿ Ҭ̆ľǴĿ Ȃ

̔ ₯ ̆ᴪ ₮ Ȃ

̔№ ȁ ṿȁ ῏ 3 ̆↓₮ ╠ ╠ ̂

̃ ᴆ Ḥ Ȃ ԍ ȁ ṿ̆ Ḥ

ȁף ȁ ᵝȁ ṿ ̆ ṿȁ ṿȁ 1ȁ2 ṿȂ

ԍ ῏ ̆ ȁף ̆ ῏ ꜚᵬ ↓ ╠5 ץ̆ 1ȁ2 Ȃ

№ ̔ ᶫ № ⱳ Ȃ

₮̔ ₮Excel COMTRADE Ȃ

9.

ΐת ̆ ȁ ȁ ȁ

ȁ ȁ ֜ ȁ ץ̆ ꞉ ̆ᶛ

ȁ ȁ Ȃ

ꜚ ̆ ת ҉ ̆Ӟ ץ Ȃԋ

ⱳ ѿ Ȃ

╠̆ Ҋץ Ạ ‰ ̔

1. ȁ ᴆ

Ҭ̆ ľ ŕ ŕ Ŀ̆ ⱴ ᴆ̆

῏ ̆ ṿȁ Ȃҹ ṿ̂ѿ ṿ̃̆ ȁ ṿȁ

ᵝȁ Ȃ

ľ Ŀ ῀ Ȃ ľ ŕ ĿҊ ѿҩ Ғ

ᴆ ̆ ԍ ҬḠ ᴆȂ

2. ȁ
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̆ ̕ ₮ ת῀ Ȃ

3.

῀ Ạ ̆ Ȃ ̆

⇔ Ȃ

ῤ ȁף ̆ Ҭ ̆

╠ ȁף ҍ ῤ Ҍ ̆↕ ᴪ ₮ Ҍ Ȃ

ῒ ȁ ̆Ӟ Ȃ

ת ᴆ Ҭ Ȃ ḱ ԅ ȁף ̆ ֓

Ȃ

4.

╠̆ ȁף ȁ

ṿȁ Ȃ Ҭ̆Ӟ ץ ῀ Ȃ ľ** ** ĿȂᶏ ѿ

̆ῒ ᴆ ᴆ Ȃ ̔

** ** -

ѿҩ ̆ Ḡץ ҹ ᴆ̂ ľ ŀĿ ̃̆ ᶫץ ⱴ ̂ľⱴ

..Ŀ ̃ᶏ Ȃ

Ҭ̆ɒ └ ̆ ץ ̆p №

̆ ̔

 \῏

 ⱴ\−



 ȁ

9.1

ץ ╠ ̆ ҹ60 Ȃ ץ ₃

Ȃ ԍ ̆ᶛ ꞉ ȁPSS

ȁ Ȃ



ľ /
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9.1.0

̆ Ῥ ̆ ̆↕ ľ Ŀ̆

ȁ ῏ Ȃ ῀ ȁ Ȃ

Ҋץ ̔

1 2 3 4 5 6

ⱳ U I

҈ ⱴ ⱳ Uab Ia Ubc Ib Uca Ic

ң ҈ ⱳ Uab Ia Ubc Ic

ѿ ₱ 1 Ẓ

ԋ 1 2

҈ 1 2 3

ԋ 1 2

҈ ṿ 1 2 3
1~50

̔
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̔ ̆ ҹ ╠ Ȃ



ľ ꜚ Ŀ ̆ ľ Ŀ ̆ ῀ ̆ ῀

̆ 9.1.1 ̔

9.1.1

№≢ ṿȁ ̆҉ ᵬ ̆ ᵬ ΐᵣḤ ľ7.2

Ŀ̆ E̔ ṿ̆W̔ Ȃ

҉ ṿ̆ Ҭֽ̆ ṿȂ ̆

ṿȁ ṿȁ ṿȂ ҩ Ӟ ȁ \ Ȃ

ֽ ᵬ	à
yy. �� ��l�
tQ	�" �q �� �� Ů'—!0 �` �Ð 	àP¼ B� P¼�(	
tT ���"ѱ ѱṿ̆
tV ��P¼ E Gÿ(Ȃ
yu™

�Ä

P >˜ /j #�Ŀ
̆

5ž N¥ �ƒ �� 
� �q,´

ṿ
�
yv�I�l� �• 
�0— /j #�P¼ H ,´ �Î0— /j # �q0— /j?±�Â	 �  �ÈE� � ,´ �Î�4
yvR� �W �l

NÌ

Ů ᵣḤṿἠỖ

�l �q
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9.1.3

- ̔

̆ ⱳ 1 ᵝ ̆ ῤ

ҍ ץ̆ ╠ ҹ

�� ��R‰ $h �7

�n 
. �Ö


. �� ��R‰
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9.2

20msҹץ ṿȁ ̆ ҹ10№ Ȃ ץ

Ȃ ԍ Ḥ ꜚ ̆ᶛ ꞉ ↓ ȁ

Ȃ



ѿ ̆ ȁ ȁ

ṿ�Ã
3+

�Ã

P¼ �Ä

�È

Ä0 P¼ G}
� �Ö 5�5� G} �V

�È

"Ó� K¯�Ä 4ï9§ B� �Ä

̆

�0�Ã S8 
� 1y �ÄAà �j�j

Ȃ

3+�È 9§ B� P¼P¼�" 4ï "D B� P¼P¼

�È

�Ã

�È

,´�" 4ï "D B� P¼P¼P¼ Aî P¼

�È

5ž

Ə

ҹ5ž
�Q#

P¼ AîJ¸ �V�È
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9.2.1

№≢ ṿȁ ̆҉ ᵬ ̆ ᵬ ΐᵣḤ ľ7.2

ĿȂ

҉ ṿ̆ Ҭֽ̆ ṿȂ ̆

ṿȁ ṿȁ ṿȂ ҩ Ӟ ȁ \ Ȃ

₮ Ȃ

̔ ₯ľ Ŀ ̆ ȁ └̆ Ȃ

Ả ̔ ₯ľẢ Ŀ ̆ Ả ̆ ҉₮ ̆ ῀№

Ȃ

Ḡ ̔ ₯ľḠ Ŀ ̆Ḡ Ȃ

̔Ả ̆ ₯ľ Ŀ ῀ ̆

ӊ╠ Ḡ Ȃ

ꜚ ӊ╠̆ ₯ľ Ŀ ̆ ץ̆ └ ╠

Ȃ ꜚ └ ̆ ῀ ̆ Ả ̆Ҍѿ ⌠

Ȃ

ꜚ ̆ Ḡ ̆ Ả ᾧץ̆ ₮ ҡ

Ȃ

- ꜚ ꜚ̔ ꜚ ꜚⱳ ̆ 9.2.2 ̔
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9.3 ҍ

ץ ҉ ԅ̆ ҍӊ Ȃԋ Һ

’ Ҋ̔

1̃ ṿ̂֜ RMSȁ 20ms ṿ̃̆

῏ 20msȂ ᶏ ת ╠ ̂

ҹ10kHz̃̆ ̂ ῏ ̃ Ȃ

2̃ ṿ̆ ‰ 20ms ѿ ̆ῒ‰ ת

Ȃ ṿ ̆ ֜ Ẓ

50Hz ̆ ṿ ‰ Ҋ Ȃ

3̃ ץ ת ӈ ̆ ‰ 20ms ѿ ̆

ῒ‰ ת Ȃ ֽ ̆

̆ ֜ Ẓ 50Hz ̆ ‰ Ҋ Ȃ

4̃ Ạ ȁ № Ȃ

5̃ ᴆҌ ῒ׆ ᴆⱴ῀ Ȃ

̆ ΐ ̆ ̆ ץ ‰

Ȃ

9.4

└ ṿȂ ץ ̂ ҹ10kHz̃

̕ ṿ50ץHẑ 20ms̃ Ȃ ṿ Ȃ ῏

ҍ └Ȃ



ľ / Ŀ̆ ῀ľ Ŀ ̆ 9.4.0 ̔
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9.4.0

̆ ̆ ̆↕ ľ Ŀ̆

ȁ ῏ Ȃ ῀ ȁ Ȃ



ľ / Ŀ̆ ↓ Ҭ ̆ ₯

ľ Ŀ̆ ῀ ̆ 9.4.1 ̔

9.4.1

ȁ ᵬ ҍ ᵌ̆ ľ9.2 ĿȂE̔

ṿ̆W̔ Ȃ

ľ Ŀⱳ ҍ ᵌ̆ ľ9.1 ĿȂ

ⱳ ӈ̆ ľ C № ⱳ ӈĿȂ

̔ - , ṿẠ ̆ ṿ ̆ ץ

Ȃ ҹ ṿ ̂ 20msѿ ̃̆ ṿ ҹ1͘50̆

ṿҹ1̆ Ҍ Ȃ ̂ ̃ ̆ ṿẒ ↕

Ҍᶃ̆ ṿ ᴪ ꜚ Ҋ ̆ ᵬҬ ׆ץ ṿ ̆

ⱴ ̆ ⌠ Ȃ ҉̆ ṿ ľ *20ms = Ḥ

ṐĿȂ

9.5

̆ ṿ X-Y Ҭ̆ ң Ȃῖ

ȁ Ȃ ץ ҉ ȁҊ ̆Ӟ ץ ҉

Ȃ Ҭ ꜚ └ ̆ Ȃ



46



╠̆ ȁ ῤ ̕ ֓

ҹľ ĿȂ ת ᴆ ̆ Ӟ ⇔ץ Ȃ

ľ / Ŀ̆ ῀ľ Ŀ ̆ 9.4.0 ̔

9.5.0



↓ Ҭ ̆ ₯ľ ĿȂᴪ ₮ľ

Ŀ ̆ 9.5.1 ̔

9.5.1

Ҭ Ȃ
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̔ҹ ̆Ӟ ̕

ῃ ̔↓ Ҭ ת ṿ̆ ̆ Ҭ

ȁ ҹ ⱴȁ− ₮ Ȃ

X ̔ X ̂ ҈ҩ̃̆ ӈX ȁ┴ ץ ṿ

̂ ṿ̃Ȃ

Y ̔ Y ̂ ҈ҩ̃̆ ӈY ȁ┴ ץ ṿ

̂ ṿ̃Ȃ

X ̂ ̃ȁY ̂ ̃ ѿ ṿ̂ ṿ̃ȂX ȁY №≢ 1͘3

ҩ ̆ ṿ └ Ȃ

̔ ҉ ȁ ȁҊ ̆ ľ ҉ ȁҊ

Ŀ̕ ҉ ῏ ↕ ľֽ ҉ ĿȂ

̔ ԅ ҍX-Y └ ̆ ץ ȁ

ῒ ṿȂ



ľ / Ŀ̆ ↓ Ҭ ̆ ₯ľ

Ŀ̆ ῀ ̆ 9.5.2 ̔

9.5.2

№ҹ3 №̔ ȁ ṿ ȁ Ȃ

ΐ ӈ̔

̔ ̆ ┘ ̆ └Ȃ

̔ ҉ ҹҊ Ȃ ԍ ̆ Ȃ

̔ ̆ ₮ ᾣ ̆ ᾣ ṿȂ
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Ḡ ̔ ̆ / Ḡ Ȃ

̔ ̆ ԍ Ȃ

- ̔ ῀ ̆ ץ ҹ ṿ̆

№ ⱳ ḱ ̆ Ҭ Ȃ 9.5.3 ̔

9.5.3

- ̔ ṿẠ ̆ ṿ ̆ ץ

Ȃ ҹ ṿ ̂ 20msѿ ̃̆ ṿ ҹ1͘50̆

ṿҹ1̆ Ҍ Ȃ ̂ ̃ ̆ ṿẒ ↕

Ҍᶃ̆ ṿ ᴪ ꜚ Ҋ ̆ ᵬҬ ׆ץ ṿ ̆

ⱴ ̆ ⌠ Ȃ ҉̆ ṿ ľ *20ms = Ḥ

ṐĿȂ

₮̔ Ḡ ľ - ₮Ŀ⌠ ᴆ Ȃ

/ ̔

₯ľ Ŀ ̆ ̆ ṿ ┘ ̆ Ҭ₮ ṿ ̂ ̃̆

ṿ └Ȃ └ ̆ᶛ ҉ Ҭ̆X ȁY ₮ Ҋ ̆

Ҍ Ҋ └Ȃ ṿ ᵝ ṿ Ȃ

҉ ȁҊ ̔

A. ̆ XȁY ⱴ̆ ҉ ̂ ̃Ȃ ԍ

̆ ₯ľ Ŀ ̆ ╠ ṿ ҹѿ Ȃ ԍ

Ҋ̆ Ҭ └ѿҩ̅ Ȃ

B. ⱴ⌠ԅ ̆ ꜚ ľ

Ҋ̆ Ҋ Ҋ ╠ Ẓ₨ └ѿҩ̋ҹ̋ ẁ҉ ḬҊ̆ Ҋ

.
=̋ Ȃ ҉ ̆ Ҳ @
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1. ῏ Ῥ ₯ľ Ŀ ץ̆ ‖₯Ȃ ╠

ṿ̆ ץ ↓ Ȃ

2. ╠ ⅞ Ȃ Ҭ̆ ᵬ ҍ꞉ ᵬ ῃ

̆ Ạᾟ№Ả ץ̆ ‰ ṿȂ

3. ̆ ᵬ ҍ꞉ ᵬ ԑ ᾧץ̆ Ȃ



̆ ₯ / ̆ ԍ Ҭ

└ ̕ѿ ̆҉ Ҋ ̂ ̃ ⌠ 10 ҩ̆

ᵖҌ 20 ҩ̆ ₮ 20 ҩ ̆ ԍ └ᾣ ꜛȂ

̔ᶏ ȁ ̆ ȁXd Ȃ

ᴆ ᴆ̆ 9.5.4 ̔

9.5.4

ľ Ŀ ῀ľ Ŀ ̆ 9.5.5 ̔
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9.5.5

₮ԅ ȁXdṿ ⱳ ⌠ 1.0

Ṑ҉ץȂ

9.6

̆ └ Ḥ ṿҍ ῏ Ȃ

₯ ľ Ŀ̆ └ ̆ ꜚ ₯ľẢ Ŀ̆ ↕Ả └ Ȃ



ľ / Ŀ ῀ ̆ ₮ľ ꜚ Ŀ ̆ 9.6.0

̔

9.6.0
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̆ ľ ṿĿ ȁľ Ŀ Ȃ ľ

Ŀľ ĿȂ ̆ ₯ľ Ŀ ῀ Ȃ

̔

1.ľ ṿĿ ̔ 6ҩ Ȃ

2. ľ Ŀľ Ŀ ̆ ԍ Ȃ



̆ 9.6.1 ̔

9.6.1

№≢ ṿȁ ̆҉ ᵬ ̆ ᵬ ΐᵣḤ ľ7.2

ĿȂ

҉ ṿ̆ Ҭֽ̆ ṿȂ ̆

ṿȁ ṿȁ ṿȂ ҩ Ӟ ȁ \ Ȃ

̔ ₯ľ Ŀ ̆ ȁ └̆ Ȃ

Ả ̔ ₯ľẢ Ŀ ̆ Ả Ȃ

Ḡ ̔ ₯ľḠ Ŀ ̆Ḡ Ȃ

̔Ả ̆ ₯ľ

ᵬ
̆Ḡ Ȃ

�
 �‰P¼
X B� P¼ �Ö


�

B��� 
> ,´ ̆

̆

ȁ̆Ḡ

Ḗ ̆6.

̆

ԍ
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*̔ 1 ╠ 2ҹ ̆

̔

1. ⱳ ᵬҹ ̆ Ḥ Ҍ ̆ ץ ⱳ ף ⱳ Ȃ

2. Xqṿ̔ ṿȂ Xqṿ̆ ΎҬ Ҍ Xd*ṿ̆

Xd=Xd*¦Zb=Xd*¦U( )/I( )̆Xq=0.85¦0.9¦Xd̆0.85 ԍ ̆0.9

ԍXqҍXd Ȃ

3. ⱳ Ҭ ∆ ̔ ԍḱ ҍ ∆ ̆ ╠

῀ ễȂ

4. ̔ ṿȂ

5. ̔ ṿȂ

6. ⱳ Ҭ ⌠ ȁ ѿ Ҍ ḱ ᴆ ̆ ḱ

↕ ḱ Ҭḱ ԋ ̆ ᴆ Ȃ

7. ҹ ̆ ҹ ̕



ľ / Ŀ ῀ ̆ ₮ľ Ŀ ̆ 9.7.0 ̔

1 2 3 4 5

ⱳ ⱳ ⱳ ⱳ
Ubc

Xq ṿ

ⱳ ⱳ Ḥ
Ubc

Һ
Һ ᶷ ễ

*

Һ ⱳ ⱳ Һ

ⱳ ⱳ ∆

ⱳ Һ ⱳ ⱳ

ⱳ ѿ ₱ ⱳ 3̂ӗ ̃ 0̂Ẓ ̃
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9.7.0

̔ҹ ̆ ̕

̔ ῀ └ Ҭ ̕

῏ ̆ Ҭ

Ȃ

῀ Ȃ



῀ ᾢ ₮ѿҩ ᴆ Ḃץ̆ ꜚ

ꜚ Ȃ ᴆ ̆ ῀ Ȃ
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Ҭ ȁ Ȃ

₯ ̆ ל └ ̆ ṿ ṿ̆

└ └ ̕ Ҭ ל ȁ ℗

ᶷ ῤ Ȃ Ҭ

Ȃ

̆ ₯Ả Ả └̆ ץ ╠ ┴ҹ

Ḡ Ҭ Ȃ

9.8



ԍ ┴ UjȁUj’ ȁ ̕ Ҭ̆ UsȁUj̆

ᴆ ȁ UjȁUj’ Һ ῏ꜚᵬ╠ ̆ ̆ץ Ḥ ̔

 ῀ Һ ῏Ḥ ̂ Ḥ ̃ Һ ῏ ꜛ

 Us ̆ ҍUj ѿҩ

 UjȁUs PTԋ ṿ 100V

 UjȁUs Ҍ ṿ̆ ṿ ҹ100V̕ËU ṿ ҹ100V̆

Ӟ ץ ҹ200VȂ

ӊ╠̆ ԅץҊ ̔

U
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ËU Us Uj Asj

*̔ 1 ╠ 2ҹ ̆

ץ ̂ ̃ȁ ꜚ ̂ ̃ ̆

╠ ┴ ȁ ȁ ̆ Ḥ҉ץ ̆

ȁⱳ ̆ᵖ ȁ ȁ Ҍ ╠ Ȃ

‖ȁҺ ῏̆ ῀ ̂ ῏ ᶫ 24Ṽ̕ ̆ ‖

ᶫ ̆ ҩ ץ ῀ └̆ ̆ ҹ ᵌ

ľ ‖Ŀӊ Ȃ

῀ Us Ҍ ҉ ̆ Ҋץ ̕ ↕̆Ҋ ῤ ץ Ȃ

 UjȁUs PT ԋ ṿ̆Ҍ 100V

ᶏ ľ Ŀⱳ ̆ PT ԋ ṿҌ 100V ̆ ѿ ҹ 100̆

ԋ ҹ PT ԋ ṿȂ

ᶛ ῀ Uj PT ԋ ṿ 57.735V̆ ̆ ҹ̔

ѿ = 100̆ ԋ = 57.735

̆ ṿׅ ҹ 100V

 Us ̆ҍ UjҌ

ӈ̔

ễ = Ujҍ Us ̆Uj ╠ ̆

ҹ ľ Ŀ ễṿ̆ Ҭ ľ

Ŀ ľ 3ĿҬΏ῀ ṿȂ



₯ľ Ŀ̆ ₮ľ ꜚ Ŀ ̆ 9.8.0 ̔
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9.8.0

׆̔ ↓ Ҭ̆ ̕

׆̔ ↓ Ҭ̆ ̕

׆̔ ↓ Ҭ̆ ̕

׆̔ ↓ Ҭ̆ ̕

׆̔ ↓ Ҭ̆ ̕ ѿҩ ̆
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̆ ľḠ Ŀ ̆Ḡ ᴆȂ

9.9 ֜

ľ�Ô�ˆ qˆ���� �� �ˆ�ˆ�� 5� 9
qˆ �ˆ

�


�ˆ

�ˆ �ˆ
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- Ŀ ̆ 9.9.1 ̔

9.9.1

№ҹ3 №̔ ȁ ṿ ȁ Ȃ

ӈ Ҋ̔

№ ̔ ῀ ╠ ̆ ῀ľ0ĿȂ

̔ ̆ ┘ ̆ └Ȃ

̔ Ȃ

-Ḡ ᴆ̔ ̆Ḡ ᴆȂ

- ₮Excel ᴆ̔ ҹExcel Ȃ

-− № ̔ − ╠№ Ȃ

 ꜚ └

῀ ̆ ₯ľ № Ŀ̆ Ҭ ῀ ╠ ̆ №̆ ̂

̃Ḥ Ȃ

₯ľ Ŀ ̆ ̆ ┘ Ȃ

׆ 0 ҉ ṿ̆ ľ Ŀ̆ ԅ Ҋ

̆↕ ῀ľ Ҋ ĿȂ ̆ ľ

ῃ Ŀ̆ ₯ľ Ŀ ̆ ╠№ Ȃ

№ ̆ ľ͂ ֜ - ῏ Ŀ№ ̆ 9.9.2

̔



59

9.9.2

9.10

̆ᶏ ת ף ȁ ȁ

̆ ꞉ ȁ꞉ ȁ ⱳⱳ ̆ ȁ

Ȃ



₯ľ / Ŀ̆ ῀ľ ꜚ Ŀ ̆ 9.10.0 ̔

9.10.0

ȁ ȁ Ȃ ת

Ҭ̆ ꞉ ȁ꞉ ̆ Ȃ

̆ ⱳ̆ ѭ̆ Ȃ
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10.1.0

 ץ └ ΐᵣ ̔

└̔ ṿ̆ ṿ └ ̕

῏ └̔ ῏ ῀ └ ̕

̔ ̂1͘31 ̃̆ ԍ ᴆ ̕

̔ ̂1͘10kHz̃̆

Ҍ ԍ ╠ ת ṿȂ

ṿ̔ ṿ ̆ 20ms͘1s ᴋ

Ȃ

ᴆḤ ̔ ᴆ Ȃ

ῒҬ ľ Ŀ ľ Ŀ └└

ľ
͘

Ȃ

L€ �f

ľ

͘

Ȃ

L€

�Èľ

͘

Ȃ

L€@� �Ç �W

͘

Ȃ

L€ �… �· �&Aà

�… �fE Gÿ ,´

Aî

K¯

�& �� Gÿ�E L€

└ └�’ �b NÁ )·Aà�&
�&

Aà �é Gÿ �Ä5ž

üץ
ץ

ᴆ

Aî NÁ )·Aî L$“B Aà �… L'
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ץ 5№ ҹ ᵝ ̆ 5№ ѿҩ ᴆ Ḡ ԍ

̆ ̆Ҍ 5№ Ӟᴪ ̆↓ Ҭ ̂ ȁ

ȁ ȁ ̃ ᴆ ̆ ף ѿҩ ᴆ Ȃ ѿ

ᴆ̆ ᴆ Ḥ ῏

’Ȃ
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10.3

ᴆ ̆ Ҭ ᴆ̆ ₯ľ Ŀ ̆ ῀ľ Ŀ

̆ 10.3.0 ̔

10.3.0

ץ ⱴ ṿȁ ῏ ץ̆ ⱴ ̆

ⱴ ҹ 500MBȂ

ץ ᶷ ̆ ⱴ ̆ ₯ľ Ŀ ̆ ꜚ

ῤ ῀ῤ Ȃ

ҍ № ⱳ ѿ ֽ̆ ≢̆ ԅ

№ ҉ ₮ Ȃ 10.3.1 ̔

10.3.1

ᵬ ҉ ᵬ ΐ ľ7.2 ĿȂľ№ Ŀ ᶫ №

ⱳ Ȃ

11. ₮ └

῏ ₮ ₮ ̔ ꜚ └ ҩ ₮ Ȃ
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11.1.0 ̔

11.1.0

12.

ת ѿҩ10/100Mbps ̆ ҍץ ԍWindows ҉ᵝ ᴆ Ȃ

̆ ת ҹ ̆҉ᵝ ҹ Ȃ ᴆ ⱳ ҍ

ѿ ̆ ᶫ ȁ ȁ № ȁ ꜚ ⱳ ̆ Ḃ

ᵬȂ ᴆ ╠̆ ҍ ת Ȃ

12.1 IP

₮ ̆ ת IP ѿ̆ Ҍ ꜚ̆ ̂ ̃

IP Ȃ
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12.2 IP

ҹᶏ IP Ȃ҉ IP ᶛȂľIP

Ŀ ѿᵝ ץ ̆p Ҍ ҍ ת IP ȂTCP/IP

῀ ΐᵣ Ȃ

12.3

ҍ ת ̆ ᴆ / -Ҋᵝ IP ̔

῀ ת IP Ȃ

ᶏ ֜ ת ̕ ̆ ԍ

ᾟ№ԅ Ạ₮ ̆ ᶏ ȁ֜ ԍ

Ȃ

֜ ̆ 12.3.0 ̔
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PDMM131 DC¤500V DC4͘20mA

PDMM132 AC180V AC200A

PDMM133 AC/DC¤600V AC/DC¤100mA

PDMM134 AC/DC¤600V AC/DC¤300mV

PDMM135 AC/DC¤100A AC/DC¤100A

PDMM136 AC150V AC20A

PDMM211 Ḥ (1:1/1:60) DC4͘20mA

B ῀

Ḥ ῀

AC150V > 80kß

AC180V̆AC200V > 100kß

AC400V̆AC500V > 300kß

AC/DC600V > 1Mß

AC1000V > 500kß

AC1ĂAC10ĂAC20ĂAC100ĂAC200A < 0.1ß
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DC¤2000V > 2.0Mß

DC¤1000V > 1Mß

DC¤500V > 500kß

DC¤250V > 250kß

DC¤200V > 200kß

DC¤100V > 100kß

DC¤48V > 50kß

DC¤32V > 30kß

DC¤20V̆DC¤16V > 20kß

DC¤10V > 15kß

DC¤5V > 7kß

AC/DC300mV̆DC¤200mV̆DC¤100mV > 8kß

Ḥ (1:1/1:60) > 300kß(50Hz)

DC0͘200mA 12ß

AC/DC100mA < 1ß

DC¤20mĂDC4͘20mĂDC0͘20mA 120ß

C № ⱳ ӈ

1. ̂ ȁ ̃

̂ ṿ- ṿ̃/╠ ṿӊ Ȃ



71

2.

Ḥ Ҭ׆ Ḥ ⌠ҍ ṿҍ╠ ṿӊ ӊ ҌῬ 5%

̆ ҹ Ȃ

3. ҉

ꜚҬ̆ ׆ 10%⌠ 90% Ȃ
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6.

╠׆ ҉ ⌠ ṿ 0.632 Ȃ

7.

PSS ̆ ⱳⱳ ̆ ⱳⱳ ꜚ ԋҩ (P1)

ҹ t1 ҩ (P3)ҹ t3 ̆ ₮̔

=
13

1
tt 

ԍ ⱳⱳ ҹ ꜚ ̆
3

1ln
2
1

P
PD ï
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ԍ ⱳⱳ ҹҌ ꜚ ̆
43

21ln
2
1

PP
PPD



 ï

8. ꞉

꞉ , └ ꞉ ׆ ҉ (Ufn)a ⌠⌠ ҉ ̆ 0.5

cb̆ҍ꞉ ֜ԍ b ̆ c ̆ᶏ ac ҍ ab ҉Ҋ

Ȃ꞉ =cd/0.5¦UfnȂ
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9. №

ң ȁ Ȃ

10. 95%

╠׆ ┴⌠ ѿ ⌠╠ ṿӊ 95% ┴ Ȃ
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D -

1ȁ ̔

̔ ȁ

̔

1 ̂Uab̃

X2 ̂Ubc̃

3 ̂Ucã

4

5 Y

̔

1 ̂Iã

Y2 ̂Ib̃

3 ̂Ic̃

4

5 X

2ȁ ̔꞉

̔̔

Ⱦ ȁ
�ÃȁP¼ 
=

B��Ö�˜�Ã


� @

��

̂

!• Aà �… 	ò Gÿ

E¤

4

2

E¤

4��

5
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꞉ ̔

1 ̂Uab̃ ֜

2 ̂Iã ֜

3 ̂Ubc̃ ֜

4 ̂Ib̃ ֜

5 ̂Ucã ֜

6 ̂Ic̃ ֜

7 ⱳⱳ ң ҈ ⱳ

8 ⱳⱳ ң ҈ ⱳ

꞉ PSS ̔

1 ̂Uab̃ ֜

2 ̂Iã ֜

3 ̂Ubc̃ ֜

4 ̂Ib̃ ֜

5 ̂Ucã ֜

6 ̂Ic̃ ֜

7 ⱳⱳ ң ҈ ⱳ

8 ⱳⱳ ң ҈ ⱳ

3ȁ ȁẊ ̔

1

2

3

4

5

҈

� 
< �O �w 
< B� P¼ �ÖFJ Fƒ �¿ 
' Fƒ �¿ 
'
� +e �j �� � 
»
� +e �j �� �Å



78

2 ֜ ̂100Ã
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