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6.12.1 ÏÈÄ-ðåãóëÿòîð

Ðèñ. 6.12.1  ÏÈÄ-ðåãóëÿòîð

KEB COMBIVERT ñíàáæåí óíèâåðñàëüíî-ïðîãðàììèðóåìûì ÏÈÄ-ðåãóëÿòîðîì,
ïðè ïîìîùè êîòîðîãî ìîæíî îòëàäèòü ðåãóëÿòîðû äàâëåíèÿ, òåìïåðàòóðû èëè
íåóñòîé÷èâîãî ïîëîæåíèÿ.

ÏÈÄ-ðåãóëÿòîð âêëþ÷àåò â ñåáÿ êîìïàðàòîð çàäàííîãî/ôàêòè÷åñêîãî çíà÷åíèÿ,
êîòîðûé ðåãóëèðóåò îòêëîíåíèÿ â ðàáîòå ñèñòåìû. Ïàðàìåòðàìè cn.4, 5 è 6
çàäàþòñÿ ÏÈÄ-ñîñòàâëÿþùèå. Ïàðàìåòðû cn.7 è cn.8 îãðàíè÷èâàþò ìàêñèìàëüíîå
çíà÷åíèå óïðàâëÿåìîé ïåðåìåííîé êîíòðîëëåðà. Èñïîëüçóÿ âðåìÿ ïëàâíîãî
óâåëè÷åíèÿ óðîâíÿ ñèãíàëîâ ÏÈÄ-ðåãóëÿòîðà (cn.9), ìîæíî ïëàâíî óâåëè÷èâàòü
óñèëåíèå êîíòðîëëåðà ñ 0 äî 100%. Ïàðàìåòðàìè cn.11, 12 è 13 ìîæíî ñáðàñûâàòü
è ïåðåçàãðóæàòü ÏÈÄ-ðåãóëÿòîð, I-ðåãóëÿòîð è/èëè ðåãóëÿòîð ïëàâíîãî óâåëè÷åíèÿ
óðîâíÿ ñèãíàëîâ. Ïàðàìåòðîì cn.10 ìîæíî çàäàâàòü óñëîâèÿ ÏÈÄ-ñáðîñà..

ÏÈÄ-ðåãóëÿòîð ÊÐ (cn.4) Îïðåäåëÿåò ïðîïîðöèîíàëüíóþ ñîñòàâëÿþùóþ êîýôôèöèåíòà óñèëåíèÿ â ïðåäå-
ëàõ 0,00�250,00

Îïðåäåëÿåò èíòåãðàëüíóþ ñîñòàâëÿþùóþ êîýôôèöèåíòà óñèëåíèÿ â ïðåäåëàõ
0,000�30,000

Îïðåäåëÿåò äèôôåðåíöèàëüíóþ ñîñòàâëÿþùóþ êîýôôèöèåíòà óñèëåíèÿ â
ïðåäåëàõ 0,000�300,00

ÏÈÄ-ðåãóëÿòîð KI (cn.5)

ÏÈÄ-ðåãóëÿòîð KD (cn.6)

Ïîëîæèòåëüíûé ÏÈÄ-ïðåäåë
(cn.7)

Îòðèöàòåëüíûé ÏÈÄ-ïðåäåë
(cn.8)

Ìàêñèìàëüíîå ïîëîæèòåëüíîå çíà÷åíèå ðåãóëèðóåìîé ïåðåìåííîé îïðåäåëÿåòñÿ
ïàðàìåòðîì cn.7 â ïðåäåëàõ -400,0�400,0·%; ìàêñèìàëüíîå îòðèöàòåëüíîå
çíà÷åíèå ðåãóëèðóåìîé ïåðåìåííîé îïðåäåëÿåòñÿ ïàðàìåòðîì cn.8 â ïðåäåëàõ �
400,0�400·%.

Ýòèì ïàðàìåòðîì ðåãóëèðóþùåå äåéñòâèå âî âðåìÿ çàïóñêà ìîæåò ëèíåéíî
óâåëè÷èâàòüñÿ èëè ëèíåéíî óìåíüøàòüñÿ ïðè ñáðîñå . Âðåìÿ îòíîñèòñÿ ê 100%
âûõîäíîãî çíà÷åíèÿ êîíòðîëëåðà. Åñëè îäèí âõîä çàïðîãðàììèðîâàí äëÿ ôóíêöèè
�Ñáðîñ ïëàâíîãî óñèëåíèÿ� (cn.13) òî ïëàâíîå óñèëåíèå îòñ÷èòûâàåòñÿ â ðåæèìå
âû÷èòàíèÿ ïðè àêòèâíîì âõîäå è â ðåæèìå ñëîæåíèÿ ïðè íåàêòèâíîì âõîäå.

Äèàïàçîí çíà÷åíèé 0,00�300 ñåê Äèñêðåòíîñòü 0,01 ñåê.

Ðåãóëèðóåìàÿ
ïåðåìåííàÿ

Âû÷èñëåíèå
óñòàíîâëåííûõ çíà÷åíèé

Âû÷èñëåíèå
ôàêòè÷åñêèõ çíà÷åíèé

ÏÈÄ-ðåãóëÿòîð

cn.13 Âûáîð
ñáðîñà/ââîäà

ïëàâíîãî óñèëåíèÿ
ñèãíàëà

cn.11 Âûáîð
ÏÈÄ-ñáðîñà/ââîäà

cn.12 Âûáîð
ñáðîñà I /ââîäà

cn.10 Óñëîâèå
ÏÈÄ-ñáðîñà

cn.4 PID kp
cn.5 PID ki
cn.6 PID kd

cn.9 Âðåìÿ ïëàâíîãî
ÏÈÄ-óñèëåíèÿ

ñèãíàëà

Öèôðîâûå âõîäû

ru.52

cn.7

cn.8

Âðåìÿ ïëàâíîãî
ÏÈÄ-óñèëåíèÿ (cn.9)

6.12 ÏÈÄ-
ðåãóëèðîâàíèå
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ÏÈÄ-ñîñòàâëÿþùàÿ, èíòåãðàëüíàÿ ñîñòàâëÿþùàÿ, à òàêæå ïëàâíîå óñèëåíèå
êîíòðîëëåðà ìîãóò áûòü ñáðîøåíû âðó÷íóþ ÷åðåç öèôðîâîé âõîä. Äëÿ ýòîãî
ñëåäóåò ââåñòè äåñÿòè÷íîå çíà÷åíèå ñîîòâåòñòâóþùåãî âõîäà â ñîîòâåòñòâèè ñ
íèæå ïðèâåäåííîé òàáëèöåé

cn.11 âûáîð ÏÈÄ-ñáðîñà/ââîäà
cn.12 âûáîð I-ñáðîñà/ââîäà
cn.13 âûáîð ñáðîñà/ââîäà ïëàâíîãî óñèëåíèÿ

Ñáðîñ ñ èñïîëüçîâàíèå
öèôðîâûõ âõîäîâ

(cn.11�13)

Ïàðàìåòðîì (cn.10) ìîæíî ðåãóëèðîâàòü óñëîâèÿ ñáðîñà äëÿ ÏÈÄ-ðåãóëÿòîðà.

cn.10 Ôóíêöèÿ
0 ÏÈÄ-ðåãóëÿòîð íå ñáðîøåí
1 ÏÈÄ-ðåãóëÿòîð = 0 (ïðîèñõîäèò íåïðåðûâíûé ñáðîñ)
2 ÏÈÄ-ðåãóëÿòîð ñáðàñûâàåòñÿ ïðè âûêëþ÷åíèè ìîäóëÿöèè

Äëÿ ðåãóëèðîâàíèÿ ñêîðîñòè ñëåäóåò óñòàíîâèòü çíà÷åíèå �2�. Ïðè ýòîì
èíòåãðàëüíàÿ ñîñòàâëÿþùàÿ êîíòðîëëåðà ñáðàñûâàåòñÿ ïðè LS èëè nOP. Çíà÷åíèå
�1� èñïîëüçóåòñÿ â îñíîâíîì äëÿ çàïóñêà, äëÿ ðó÷íîãî ñáðîñà êîíòðîëëåðà.

Óñëîâèå ÏÈÄ-ñáðîñà (cn.10)

Áèò-¹ Äåñÿòè÷íîå Âõîä Êëåììà
çíà÷åíèå

0 1 ST (ïðîãðàì. âõîä �ðàçáëîê. óïðàâëåíèÿ/ñáðîñ�) Õ2À.16
1 2 RST (ïðîãðàì. âõîä �ñáðîñ�) Õ2À.17
2 4 F (ïðîãðàì. âõîä �âïåðåä�) Õ2À.14
3 8 R (ïðîãðàì. âõîä �íàçàä�) Õ2À.15
4 16 I1 (ïðîãðàì. âõîä 1) Õ2À.10
5 32 I2 (ïðîãðàì. âõîä 2) Õ2À.11
6 64 I3 (ïðîãðàì. âõîä 3) Õ2À.12
7 128 I4 (ïðîãðàì. âõîä 4) Õ2À.13
8 256 IA (âíóòðåííèé âõîä À) îòñóò.
9 512 IB (âíóòðåííèé âõîä B) îòñóò.

10 1024 IC (âíóòðåííèé âõîä C) îòñóò
11 2048 ID (âíóòðåííèé âõîä D) îòñóò.
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6.12.2 Çíà÷åíèå
ÏÈÄ-óñòàâêè

Â äàííîì ðàçäåëå ðàññìàòðèâàþòñÿ çíà÷åíèÿ óñòàâêè ÏÈÄ-ðåãóëÿòîðà. Çíà÷åíèå
ÏÈÄ-óñòàâêè ñîñòîèò èç àáñîëþòíîãî èñõîäíîãî çíà÷åíèÿ (cn.1) è èñòî÷íèêà
äîïîëíèòåëüíîé óñòàâêè, êîòîðàÿ çàäàåòñÿ ïàðàìåòðîì cn.0. Ýòè äâà çíà÷åíèÿ
ñóììèðóþòñÿ è ïåðåäàþòñÿ íà âõîä óñòàâêè ÏÈÄ-ðåãóëÿòîðà.

Ðèñ. 6.12.2 Çíà÷åíèå óñòàâêè ÏÈÄ-ðåãóëÿòîðà

Àáñîëþòíîå èñõîäíîå
çíà÷åíèå ÏÈÄ-ðåãóëèðîâàíèÿ

(cn.1)

Ïàðàìåòðîì cn.1 îñóùåñòâëÿåòñÿ ïðåäâàðèòåëüíàÿ öèôðîâàÿ óñòàíîâêà çíà÷åíèé
ÏÈÄ-ðåãóëÿòîðà â äèàïàçîíå �400,0�400,0% Ýòîò ïàðàìåòð ïðîãðàììèðóìûé.

Èñòî÷íèê èñõîäíûõ çíà÷åíèé
ÏÈÄ-ðåãóëèðîâàíèÿ (cn.0)

Ïàðàìåòð cn.0 îïðåäåëÿåò âõîä, êîòîðûé îáåñïå÷èâàåò ââîä äîïîëíèòåëüíûõ
çíà÷åíèé óñòàâêè. Èìåþòñÿ ñëåäóþùèå âîçìîæíîñòè âûáîðà:

Cn.0 Èñòî÷íèê èñõîäíûõ çíà÷åíèé

0 Âûêëþ÷åíî (ïî óìîë÷àíèþ)

1 Àíàëîãîâûé âõîä AN1 (ru.28)

2 Àíàëîãîâûé âõîä AN2 (ru.30)

 3 Àíàëîãîâûé âõîä AN3 (ru.32)

4 Aux-âõîä (ru.53)

Åñëè çàäàí îäèí èç àíàëîãîâûõ êàíàëîâ, òî ñèãíàëû ìîãóò áûòü ïî îòäåëüíîñòè
àäàïòèðîâàíû ê óñëîâèÿì àíàëîãîâîãî óñèëèòåëÿ, êàê îïèñàíî â ãëàâå 6.2

+

+

0

1

2

3

4

âûêëþ÷åíî

Àíàëîãîâûé âõîä AN1 (ru.28)

Àíàëîãîâûé âõîä AN2 (ru.30)

Àíàëîãîâûé âõîä AN3 (ru.32)

AUX-âõîä (ru.53)

ÏÈÄ-ðåãóëÿòîð

cn.0 Èñõîäíûé èñòî÷íèê
ÏÈÄ-ðåãóëèðîâàíèÿ

cn.1 Àáñ. èñõîäíîå çíà÷åíèå
ÏÈÄ-ðåãóëèðîâàíèÿ
-400,0...400,0%
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Ðèñ. 6.12.3 Ôàêòè÷åñêîå çíà÷åíèå ÏÈÄ-ðåãóëÿòîðà

6.12.3 Ôàêòè÷åñêîå
çíà÷åíèå
ÏÈÄ-ðåãóëÿòîðà

Â äàííîì ðàçäåëå îïèñûâàåòñÿ ôàêòè÷åñêîå çíà÷åíèå ÏÈÄ- êîíòðîëëåðà. Âõîä
ôàêòè÷åñêîãî çíà÷åíèÿ çàäàåòñÿ èñõîäíûì ÏÈÄ-èñòî÷íèêîì (cn.2). Çàäàííûå
ñèãíàë ïåðåäàåòñÿ íåïîñðåäñòâåííî íà âõîä ôàêòè÷åñêîãî çíà÷åíèÿ ÏÈÄ-
ðåãóëÿòîðà.

Ôàêòè÷åñêîå çíà÷åíèå
ÏÈÄ-ðåãóëÿòîðà (cn.2)

Èñòî÷íèê ôàêòè÷åñêîãî çíà÷åíèÿ (cn.20) îïðåäåëÿåò, îòêóäà PI-ðåãóëÿòîð ïîëó÷àåò
ñèãíàë ôàêòè÷åñêîãî çíà÷åíèÿ. Èìåþòñÿ ñëåäóþùèå ñèãíàëû:

cn.2 Ñèãíàë Ôóíêöèÿ

0 AN1 Ñèãíàë àíàëîãîâîãî âõîäà 1 (ñì. ãëàâó 6.2)

1 AN2 Ñèãíàë àíàëîãîâîãî âõîäà 2 (ñì. ãëàâó 6.2)

2 AN3 Ñèãíàë àíàëîãîâîãî âõîäà 3 (ñì. ãëàâó 6.2)

3 Aux Ñèãíàë Aux- âõîäà 1 (ñì. ãëàâó 6.2)

4 cn.3 Àáñîëþòíîå ôàêòè÷åñêîå çíà÷åíèå ÏÈÄ óñòàíàâëèâàåòñÿ
ïàðàìåòðîìcn.3 â äèàïàçîíå -400,0�400,0%

5 Àêòèâíûé Çíà÷åíèå àêòèâíîãî òîêà 0�200%, îòîáðàæåííîå â
 òîê ïàðàìåòðå ru.17, èñïîëüçóåòñÿ êàê ñèãíàë ôàêòè÷åñêîãî

çíà÷åíèÿ (100%=I
íîì.

)

6 Ðåæèì Ðåæèì èñïîëüçîâàíèå 0�200%, îòîáðàæåííûé â ïàðàìåòðå
èñïîëüçî- ru.13, èñïîëüçóåòñÿ êàê ñèãíàë ôàêòè÷åñêîãî çíà÷åíèÿ
âàíèÿ (100%=I

íîì.
)

7 Íàïðÿæåíèå Íàïðÿæåíèå ïîñòîÿííîãî òîêà 0�1000 Â îòîáðàæåííîå â
ïîñòîÿííîãî ïàðàìåòðå ru.18, èñïîëüçóåòñÿ êàê ñèãíàë ôàêòè÷åñêîãî
òîêà çíà÷åíèÿ (100%=1000 Â)

0

1

2

3

4

5

6

7

Àíàëîãîâûé âõîä1 (ru.28)

Àíàëîãîâûé âõîä2 (ru.30)

Àíàëîãîâûé âõîä3 (ru.32)

AUX-âõîä (ru.53) ÏÈÄ-ðåãóëÿòîð

Àêòèâíûé òîê (ru.17)

Ðåæèì èñïîëüçîâàíèÿ (ru.13)

Íàïðÿæåíèå ïîñòîÿííîãî òîêà (ru.18)

Àáñîëþòíîå ôàêòè÷åñêîå
çíà÷åíèå ÏÈÄ-ðåãóëÿòîðà (cn.3)

cn.2 Èñòî÷íèê ôàêòè÷åñêîãî
çíà÷åíèÿ ÏÈÄ-ðåãóëÿòîðà



ANTRIEBSTECHNIK

KEB COMBIVERT F5-M / S

6

25.05.01
© KEB Antriebstechnik, 2001

Alle Rechte vorbehalten

Îïèñàíèå ôóíêöèéÏÈÄ-ðåãóëèðîâàíèå

6 12 7
Íàçâàíèå: Basis Ãëàâà Ðàçäåë ÑòðàíèöàÄàòà

AN1

cn.1

AN2

cn.0 = 0

cn.2 = 1

V

%

V

%ru.29

ru.27

ru.30

ru.28

+

-
cn.4...6
cn.10

ru.52

cn.7 / 8

+
+

ru.1 ru.53

cs.0 = 0

An.30 = 8200

cn.1

AN1
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cn.0 = 1

cn.2 = 1
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%

V

%ru.29

ru.27

ru.30

ru.28 +

-
cn.4...6
cn.10

ru.52 ru.1
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6.12.4 Ïðèìåðû Íèæå ïðèâîäÿòñÿ ïðèìåðû èñïîëüçîâàíèÿ ÏÈÄ-ðåãóëÿòîðîâ

ÏÈÄ-ðåãóëÿòîð áåç ïðåäâàðèòåëüíîãî ðåãóëèðîâàíèÿ (íàïðèìåð, äàâëåíèÿ, òåìïåðàòóðû, óðîâíÿ)

PID-Regler mit Vorsteuerung (Variante 1)

Çíà÷åíèå
öèôðîâîé
óñòàâêè

Çíà÷åíèìå
àíàëîãîâîé

óñòàâêè

Ôàêòè÷åñêîå
çíà÷åíèå

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü ÏÈÄ-ðåãóëÿòîð

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü

An-Ïàðàìåòð

Ãåíåðàòîð ðàìïû

îÐ-ïàðàìåòð

×àñòîòà ru.3

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü

An-Ïàðàìåòð

Çíà÷åíèå
öèôðîâîé
óñòàâêè

Ôàêòè÷åñêîå
çíà÷åíèå

Àíàëîãîâîå
ïðåäâàðèòåëüíîå

ðåãóëèðîâàíèå

ÏÈÄ-ðåãóëÿòîð

Ãåíåðàòîð ðàìïû
îÐ-ïàðàìåòð

×àñòîòà ru.3
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cn.1

AN1

AN2

cn.0 = 1

cn.2 = 1

V

%

V
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ru.27

ru.30
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-
cn.4...6
cn.10

ru.52
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V

%

V

%

ru.36
ANOUT 2

ru.34
ANOUT 1

ru.35

ru.33

An.36 = 9

An.31 = 9

Ïàðàìåòð Àäðåñ min max default [?] Ïðèìå÷àíèå

cn 0 ÏÈÄ èñõîäíûé èñòî÷íèê 0700 x x � 0 4 1 0 � �
cn 1 ÏÈÄ àáñ. èñõîäíîå çíà÷åíèå 0701 x x � -400,0 400,0 0,1 0,0 % �
cn 2 ÏÈÄ ïîèñê ôàêò. çíà÷åíèÿ 0702 x x � 0 7 1 0 � �
cn 3 ÏÈÄ àáñ. ôàêò. çíà÷åíèå 0703 x � � -400,0 400,0 0,1 0,0 % �
cn 4 ÏÈÄ kp 0704 x x � 0,00 250,00 0,01 0,00 � �
cn 5 ÏÈÄ ki 0705 x x � 0,000 30,000 0,001 0,000 � �
cn 6 ÏÈÄ kd 0706 x x � 0,00 300,00 0,01 0,00 � �
cn 7 ÏÈÄ ïðåäåëû ïîçèöèè 0707 x x � -400,0 400,0 0,1 400,0 % �
cn 8 ÏÈÄ ïîëîæèò. ïðåäåë 0708 x x � -400,0 400,0 0,1 -400,0 % �
cn 9 ÏÈÄ îòðèöàò ïðåäåë 0709 x x � 0,00 300,00 0,01 0,00 s �
cn10 ÏÈÄ âðåìÿ ïëàâ. èçìåí. ñèãí. 070A x x � 0 2 1 0 � �
cn11 ÏÈÄ óñëîâèÿ ñáðîñà 070B x � x 0 4095 1 0 � �
cn12 ÏÈÄ âûáîð âõîäà ñáðîñà 070C x � x 0 4095 1 0 � �
cn13 Âûáîð âõîäà ñáðîñà óñèë. ñèãí. 070D x � x 0 4095 1 0 � �
ru18 Ôàêò. íàïð. ïîñò. òîêà 0212 � � � 0 1000 1 0 V �
ru28 AN1 îòîáðàæ. ïîñëå óñèë. 021C � � � -400,0 400,0 0,1 0 % �
ru30 AN2 îòîáðàæ. ïîñëå óñèë. 021E � � � -400,0 400,0 0,1 0 % �
ru53 AUX-îòîáðàæåíèå 0235 � � � -400,0 400,0 0,1 0 % �
cs 0 Êîíôèã. ðåãóëèð. ñêîðîñòè 0F00 x x � 0 5 1 0

6.12.5 Èñïîëüçóåìûå ïàðàìåòðû

ÏÈÄ-ðåãóëÿòîð íà àíàëîãîâîì âûõîäå

Çíà÷åíèå
öèôðîâîé
óñòàâêè

Çíà÷åíèìå
àíàëîãîâîé

óñòàâêè

Ôàêòè÷åñêîå
çíà÷åíèå

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü ÏÈÄ-ðåãóëÿòîð

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü

An-Ïàðàìåòð

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü

Õàðàêòåðèñòè÷åñêèé
óñèëèòåëü


