.l . ]

Read Only Parameter

Q Read / Write Parameter

QD Read Only Parameter with Bit Enumeration
C]j Read / Write Parameter with Bit Enumeration
OQ Read Testpoint with Data Select Value
:) Provides additional information

{ } =Enumerated Parameter
( ) = Page and Coordinate

[ 1 =Constant Value

PowerFlex 70EC

Block Diagrams



V/Hz Mode with Speed Control PowerFlex 70EC
Block Diagrams

/ N\
| Speed Control - Reference (2.0ms) |
| |  Speed Control - Reguiator (20ms) 0
eed Control - Regulator (2.0ms,
| Trim In Select o Commanded Freq | P g |
) peed Reference
| Speed Ref
| Speed Ref ASel (90 ) Jog Speed 1 (T Drive Ref Rslt | | |
o ee —»@—»
| Speed Ref B Sel @ 9 =P | | |
Jog Speed 2 @ e Ramped Speed | Pl Regulator  +— -
N = Ce 2T omeramp st | <D |
Spd Ref A rive Ramp Rs .—> —
: Enc/Pulse *q‘ I : Encouler Soeed Limit |
; ncoder Spee
MOP ) T ] » 110 110 Linear ! | P 1 5*Rated Sip |
| * o ™1 of Ramp & | |
| Presets 1-7 - S Curve + Min/Max | | | Kp Speed Loop @ |
| | DPIPort1-6 Logic Logic Limits [ ™) | Ki Speed Loop @ |
| . i | l Speed Desired BW @ |
| Speed Ref Selection | | |
\ J \ Total Inertia @ )
e e e e e e e e e e e e A e e e e e e e e e e e e e e e e - N e e e e e e e e e e e e e — —
Pl Speed Pl Excl
Trim Mode
Encoder SlipComp  Open Loop
/ fP_ - _C_ _t 7(2_0_ ; _________ \\ Feedback Select 3 1 0
rocess Control (2.0ms,
: Pl Output Meter | _ == = =
| — 1 T
| Pl Reference @ |
_— -
I | Speed Reference y Output Freq ViHz
| Pl Regulator | >
| Pl Feedback (B> + —

Limit | Current
| | Processing
N v

A
4
Motor



FVC Vector Mode with Speed Control PowerFlex 70EC
Block Diagrams

/ N\
| Speed Control - Reference (2.0ms) | I/ Speed Control - Regulator (2.0ms) \I
| |
| Speed Reference l
| Trim In Select .o Commanded Freq | | P |
' Speed Ref ASel (90 ) Drive Ref Rsit I I C |
[ Jog Speed 1 @ | | Pl Regulator —»{ Lead Lag —»}
| Speed Ref B Sel @ |
| Analog 1/2 Jog Speed 2 @ Ramped Speed | | @—> Lead Lag I |
nalog ) |
Spd Ref A Drive Ramp Rslt |
: Enc/Pulse -*-q‘ @ : | |
5 Linear ; |
MOP -Tnm » 1]0 1l0 | Ki Speed Loop ‘la
|| Presets 17 - oft [ ol Ramp & = | | kp Speed Loop (446) |
| resets 1- S Curve Min/Max | p Speed Loop
Spd Ref B + e Y > |
| | DPIPort1-6 - Logic Logic Limts [ 7 : Kf Speed Loop @ |
' ™ | Speed Desired BW
| Speed Ref Selection | l peedesire @ l
\ ) | Total Inertia @ |
N e e o e e e e e e e e e e e e e e e e e e e o e o e o e = ek E— e —— o —— —— — — — ~ \ — e - e - e - e — e —— o —— o — —— — — —— - /
Pl Exclusive Pl Speed
Mode Trim
s T T T T T T T T ~\ V2nnhaii N
—_—_— e e e e = ~
/ I Torque Reference (2.0ms, [ Torque Control (0.25ms
| Process Control (2.0ms) \ | q ( ) I I q ( ) Mtr Tor Cur Ref @

Pl Output Meter | | FVC Vect
| @ | | Speed/Torque Mod | | ector
| Pl Reference | | Spd Reg In | »l - — % —

! | >t > 110 . | J ux | Current
I Pl Regulator —p» > »! »( O] Torque | : | Limnit Limnit | Processing
| Pl Feedback | Pl Torque | Torque Trim Togic Selection | | |
| Limit Trim | | Bus Reg Mode A
\ | | | | Bus Volt | A
7 & Power |
e - | Drive : | (162> Regulator | v

| & Motor ﬁl Bus Reg Mode B |

| Protection | 7| | Motor

| y \ /

N —_ - -
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Analog Inputs & Analog Loss
( Analog Input 1 Scale ) (2 OmS)

Anlg In Config Anlg In Sgr Root

{AnalogIn 1} Analog Input 1 C Analog Input 1 Loss ) Analog In1 Hi {Analog In 1}
OV to 10V @ To: Analog In 1 Ref

1 (6B2) Speed Ref A

Analog In 1 (-Volts) I Analog In1 Value i
110-14 - ')I' : 1/?)/5 6 Disablodmm— H L” - '[0 . }}{ . E?Eg ?ﬁfnef\dieeff
Analog In 1 (+Volts) E_r + it 1 : I-Lo | (7E2)  Trim Percent
1/10-15 1r7Fault4{| }—< : (8B2) Pl Reference
[ [sart 4| (8F2) Pl Feedback

>
T 2-1 I—Holdlnputlz“}—ﬁ @

11B4) TB Man Ref
Analog In1 Lo (

|

[0.000] ——Set Input Lo—s{: = (1782) Torque Ref A

|
|
|
|
|
OmA to 20mA :
|
- |
41
| | i

—{ ! [20.000] Set Input H.—{ ! }—«
|
|
|
|
|
|
|

Analog In 1 (-Current)

1/0-16
Analog In 1 (+Current) + |
110-17 ¢—Goto Preset1—5{ : }—«

6|1

‘—Hold OutFreq—{ | }—
|
|

[1.000] + Unipolar

0] |

[ X I

1 2!

2.000: L—Reverse Dis—{ |
: ] 4" Analog In1 Loss |

Direction Mode ‘
@ C Analog Input 2 Scale )

Anlg In Config Anlg In Sgr Root

{Analog In 2} Analog Input 2 C Analog Input 2 Loss ) Analog In2 Hi {Analog In 2}
10V 1o +10V (320 1] @ To: Analog In 2 Ref
I

6B2) Speed RefA
Analog In 2 (-Volts) — Analog In2 Value (6B2) Sp:

—1 >0 X

| |
volts) ' y AD - o 0) In-Lo I (6E2) Speed RefB
j:l 10bit ! | (7E2)  Trim Percent
: (8B2) Pl Reference

|
I (11B4) TB Man Ref
OmA to 20mA 3 Analog In2 Lo (17B2) Torque Ref A

[0.000] ——sSet Input Lo—{ | }—«
Analog In 2 (-Current) [

' | i (7B2) Trim Adder
Analog In 2 (+Volts) o + ) :I Hi - Lo Al
110-19 | 1 ¢ Fault | F«
i : | L{[sqrt
! G e S]] ‘ Jsart (8F2) Pl Feedback
|
|
|
- I
Vo-20 ‘m— [20.000] 7—SetlnputHi4{4 :}—4.
|
|
|
|
|
|
|

Analog In 2 (+Current) + |
110-21 ¢—Goto Preset1—5{ : }—«
6!
‘—Hold OutFreq—{ | }—
I R ) X 0 | " | Max — >0 To: Analog Loss
[1.000] + Unipolar IR (9D1) (12D2)

X
[
I 2! Drive Alarm 1
L [ !
_— Alarm Config 1 “
Direction Mode {Anlgin Loss} @

NOTE: Analog loss levels are; below 1.0 Volt or 2.0 mA to
set and above 1.5 Volt or 3.0 mA to clear. Analog
loss is disabled if Direction Mode = Bipolar.




|

|

Analog In Hi (322)
Analog In2 Hi (325 )

In

Anlg In Sgr Root

In-Lo

{18

Torque Ref A Hi
Pl Reference Hi
Pl Feedback Hi

Out- Lo

Out

Hi-Lo L
Analog In1 Lo @ [Sth
Analog In2 Lo @

| Hi- Lo

Speed Ref A Lo
Speed Ref B Lo
TB Man Ref Lo
Trim Lo

Torque Ref A Lo
Pl Reference Lo
Pl Feedback Lo

InHi = +9V
InLo = -9V
OutHi = +50Hz

OutlLo = -50Hz
SqgrRoot = 0

out |~ |InHi=+ov
InLo = -9V
m OutHi = +50Hz
OutlLo = -50Hz
SgrRoot = 1
Out

| InHi = +3V
PE— InLo = +3V

OutHi = +50Hz
OutLo = +15Hz
SqgrRoot = 0

/!
/

InHi = -9V
InLo = +9V
OutHi = +50Hz
OutlLo = -50Hz
SqgrRoot =0

Out

InHi = +9V
InLo = -9V
OutHi = -50Hz
OutLo = +50Hz
SqrRoot = 1

Analog Scaling ExamplesJ

| | Reset

01—
INVS] ﬂ |
S e o

1| Preload

Drive Logic Rslt
{Stop}

Stop

1
Minimum Speed : }

MOP Rate (195

f

Preload

Drive Logic Rslt
{Mop Inc} @

x

g ZaN

nil

MOP Frequency

1"

Ramp

Limit

tm—fi —

Drive Logic Rslt
{Mop Dec} @
[
i —|

C MOP Reference

D)

(6C2)
(6F2)
(7C3)
(8B3)
(8E3)
(1184)

Speed Ref A
Speed Ref B
Trim Adder

Pl Reference
Pl Feedback
TB Man Ref

A B E G H
Analog Scaling & MORP Control

Speed Ref A Hi
SEeed Ref B Hi (2 0 mS)

TB Man Ref Hi



. S S R PSR I B

Speed Reference Select

C Speed Reference A Select ) C Speed Reference B Select ) (2 0 l , ’S)
Speed Ref A Sel Speed Ref B Sel
Speed Ref A Hi P Speed Ref B Hi P
[
Out-Lo 1 To: Speed Ref A Out- Lo 100 To: Speed Ref B
Analog In 1 Ref (4F2) — — Analog In 1 Analog In 1 Ref (4F2) — Analog In 1—{| E——
Hi- Lo (11A1) Hi-Lo |}_' (11A2)
Out-Lo 2 Out - Lo 2|1
Analog In 2 Ref (4F4) - f=—=Analog In 2—| Analog In 2 Ref (4F4) - —Analog In 2—{ e
Hi- Lo Hi-Lo | }_'
[

|
|
8 8 |
|
Encoder Speed (14E4) Encoder—{ Encoder Speed (14E4) Encoder ! }—o
9 g
I
MOP Frequency (5H3) @mop Leveul{ | MOP Frequency (5H3) @mop Leveul{ | }—4
Preset Speed 1 Preset Spd1i{ ! Preset Speed 1 Preset Spd1J| ! |—
I I
12| 12
Preset Speed 2 .@ Preset SPdZ—L Preset Speed 2 .—‘I:B Preset Sde—{l
13 \ 13 \ }_<
Preset Spd3 \ Preset Speed 3 Preset Spd3—{ \ }—4
| |
Preset Spd4 14 : Preset Speed 4 Preset Spd4J{ | }—4
I I
|
Preset SpdSi{ Preset Speed 5 Preset SpdSJ{ | }—4
I
|
Preset Spdﬁi{ Preset Speed 6 Preset Spdsj{ : }—4
|
Preset Speed 7 Preset Spd7J{ ! }—1
I

I
I
I
|
|
I
17)!
Preset Speed 7 Preset Spd7—{ :
|
DPI Port 1 18 DPI Port 1 X 18/
32767 |—DPI Port 1—{ ! 32767 |—DPI Port 1—{ !
X ! ! }_‘
! |
X 191 DPI Port 2
|—DPI Port 2‘{
X :
I
I
I
|
|
I
I
|
|
I
I
I
|
I

|
|
|
|
I
|
|
|
SpeedRefAlo (92 )——o——] I SpeedRefB Lo (96 »——e——]
|
|
|
|
|
|

Preset Speed 3
Preset Speed 4
Preset Speed 5

Preset Speed 6

1960000

XL onree8 i -

Y fromrens—2) i -
|

Y omens— 2 ; -

TP

DPI Port 2
DPI Port 3 X 20 DPI Port 3
+—DPI Port 3—{
X

X 22
+—DPI Port 5—{
X
HighRes Ref X
& @ +—HighRes Ref 30

DPI Port 5 DPI Port 5

. 1
HighRes Ref (308 )—| 35767 65536

il
Maximum Speed i }j
DPI Ref Select



I I

( Speed Trim Adder Select ) C Speed Trim Percent Select ) p (2 0 )
Trim In Select @ Trim In Select @
} ) 1
Trim % Setpoint brvey -
o SEIp @ 100 X 01| To: Trim Adder ) . 0] : | To: Trim Percent
) point 1 9 Trim % Setpoint ( 116 point il
Maximum Freq ®7 X (11A1) | (11A2)
[
[
Trim Hi Trm Hi i
[
- - [
Analog In 1 Ref (4F2) —| %‘:t_ L':)° nnanogum_w Analog In 1 Ref (4F2) —| %‘:t_ L'f Analog In 1_1{ ! 4

Analog In 2 Ref (4F4)

Trim Lo .—]
Encoder Speed (14E4) Encoderlg{
MOP Frequency (5H3) @mop Leveulg{

DPI Port 1 X 18
32767 |—DPI Port 1‘{
X

DPI Port 2
DPI Port 3

DPI Port 5

Maximum Freq @—0“
|
Maximum Speed :
I

Out-Lo 2
T -To p==Analog In 2—|

Preset Speed 1 Preset Spd1 "

Preset Speed 2 Preset SdeJ{
Preset Speed 3 Preset Spdai{
Preset Speed 4 Preset Spd4i{ :
Preset Speed 5 Preset Spde{ :
Preset Speed 6 Preset Spdﬁi{ i
Preset Speed 7 Preset spd7 17 :

DPI Ref Select

Analog In 2 Ref (4F4)

Trim Lo .—] :

Out-Lo 21!
e |

Hi-Lo Analog In 2—| | |—4
|

|
100 18]

DPI Port 1 2096 DPI Pon1—-—{ : }—1
|
100 191

DPI Port 2 2096 DPI Port 2—{ : }—1
|
100 201

DPI Port 3 2096 DPI Port 3—{ : }—4

|
100 221!
DPI Port 5 2096 DPI Port 5—{ | }—

NOTE: If Trim Out Select {Add or %} = 0, trim is in Hz and
is added to the speed reference. Ex: If the
reference is Preset Speed 1 = 40 Hz and the trim
is Preset Speed 2 = 10 Hz, the result is 50 Hz.

If Trim Out Select {Add or %} = 1, trim is in % and
that % of the reference is added to the reference.
Ex: If the reference is Preset Speed 1 = 40 Hz and
the trim is Trim % Setpoint = 10 %, the resultis
(40 + 40 - 10 = 100) = 44 Hz.
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Process Pl Reference Select
(2.0 ms)

Process Pl Reference Select Process Pl Feedback Select

~

/

Pl Reference Sel

@ Pl Reference Hi

M)

Pl Feedback Sel

(462)) PI Feedback Hi

HighRes Ref @

o o
) In-Lo ) 0 |:| Out- Lo PIRereter ) In-Lo ! 0] | [ Out-Lo| To: Pl Feedback
Pl Setpoint @— T Lq [ Setpoint I o 135 Pl Setpoint @— HTo tpoint ‘ ! [ o o)
T I (10A2) T I
I I
[-100] | ‘ [-100] | ‘
| Pl Reference Lo | Pl Feedback Lo
Analog In 1 Ref (4F2) ————————Analog|In 1—1{: }—« @ Analog In 24';?; Analog In 1—1{ : }—0 @
[ Maximum Fre: [
Analog In 2 Ref (4F4) —— Analogin 2—2{ i @ 4 Analog In (24E§; Analog In 2—2| | |—
I I
} I
8 8 Encoder Speed 8 8!
| I I I
Encoder Speed (14E4) ! Encoder—{ ! }—« 1) ! Encoder ! }—4
| I I I
MOP Frequency (5H3) 9 : MOP Level—g“ }—« MOoP Freqlég&?; s : MOP Levellg{ : }—1
| I I I
Commanded Freq (12F4) 10 : :—Ti - tg Master Refj{ : }—« Commande(?zl:(;efg 10 : :—Ti . tg Master Refﬂ{ : }—4
| I I I
Preset Speed 1 : Preset Spd1i“ }—«r Preset Speed 1 : Preset Spd1i{ : }—«
| I I I
Preset Speed 2 i Preset Spdzl{ | Preset Speed 2 | Preset spdzl{ | }_4
| I I I
1311 131 131 131
Preset Speed 3 ! Preset Spda—{ ! Preset Speed 3 ! Preset Spd3—{ ! }—4
141 141 14! 141
Preset Speed 4 ! Preset Spds——| ! e Preset Speed 4 ! proset spdt— | | =
| I I I
Preset Speed 5 : Preset Spdsj{: }—« Preset Speed 5 : Preset Spde{ : }—4
| | I |
Preset Speed 6 : Preset Spdsi{: }—1. Preset Speed 6 : Preset Spdﬁi{ : }_<
17) 17)1 17, 17))
Preset Speed 7 : Preset Spd7—{| }—« Preset Speed 7 : Preset Spd7—{ ! }—4
I I
| | [ I
DPI Port 1 418“ DPI Port 1j“ }—1. DP! Port 1 418“ DPI Port zﬁ{ ! }_<
| I I I
19]1 [+32767] 19] 19]1 [+32767] 19]
DPI Port 2 4{, DPI Port 2‘{| ’ DPI Port 2 4{| DPI Pon1‘{|
20]1 i lL 20'F‘ 201 In-L 20'F‘
I n-Lo I I n-Lo I
DPI Port 3 | : H-lo DPI Port 3—{ : }—« DPI Port 3 | : H-lo DPI Port 3—{ : }—4
221 T 221 221 T 221
DPI Port 5 | DPI Port 5‘{ — DPI Port 5 | DPI Port 5—{ |
| [-32767] | 1 [-32767] 1
| I
| I
I I

HighRes Ref @

W
(=)

65536

w
o

65536

HighRes Refﬂ{ i }—



|

|

B C E F G H
Process Pl Digital Inputs
C Process Pl Digital Inputs ) (2 0 mS)
Dig In Status Digital In1-6 Sel
(216> Analog Loss (4G4)
|
 — Enable‘{z(s : }— L Pl Stat
Pl Control 0 | AND AND AND @n P Ei;bsled} ( Enable Process Pl
{PI Enable} |
|
27|
¢—PlHold | }7
PI Control ! OR Pl Status -
{PI Hold} 1 ! | OR @ P Hold) ( Hold the integrator
|
28!
—PI Reset4{| }7 Pl Stati :
PI Control > : OR 134 P RZsuest} C Zero the integrator
{Pl Reset} :
35|
L——PI Invert |

PI Configuration
{Invert Err}

}YOR

G

Run / Stop

PI Configuration
{Stop Mode} @n Logic

Voltage

Current

Torque
Limits

Pl Invert Error
(10D2)

C

Invert the error




|

N

BH2) L
/Sth

C Process Pl Reference )

Pl Ref Meter
135

|

PI Configuration
{Ramp Ref}

(8E2)

Accel Time 1

Accel Time 2

06

h‘
D
HEEN

Drive Logic Rslt
{Accel 1} @n

w

[ L.

Drive Logic Rslt .._J—
{Accel 2} @ﬂ
Decel Time 1
Decel Time 2
Drive Logic Rslt
{Decel 1} @
Drive Logic Rslt
{Decel 2} @

3

9
L L
T

A B C D
Process Pl Control
C PID Control ) (2 0 ms )
C Process PI Feedback ) kys
PI Configuration -
{Feedbak Sqrt} - Pl Deriv Time  |D Gain
" Pl Fdback Meter (9E3) Pl Output Meter
Pl Feedback | 135 Pl Error Meter —+
Al AL 137 k

Speed Reference
(13H4)

Maximum Freq @I

e

Pl Prop Gain

stm

LPass

::___E
L b

Pl BW Filter ( 139

Integrator Preload

PI Configuration
{Preload Mode}

|
PI Preload (133 )>——,

PI Configuration
{Excl Mode}

X :l

Pl Integral Time

138
+ (12B2) (13B5) (17D4)

[~]

PGan| [ LT Limit
Pl Lower Limit
Gam ]| o
o Pl Status
Pl Upper Limit {PI InLimit}
>0 l
[
|1
i
My o
[
LS |

% X

ail

e <O

|
|
Limit :
|

Pl Status
{P| Reset}

Pl Status
{PI Enabled} @n

[ Pl Output Meter = [PI Prop Gain - Pl Error Meter]+[j

Pl Error Meter
Pl Integral Time

d(P! Error Meter)}

: d(t)] +[PI Deriv Time -
d(t)

10
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F
Auto / Manual Select
C Add Trim Speed ) C Auto Speed Select ) 2
Trim Out Select Trim Out Select Drive Logic Rslt ( ) 0 mS)
{Add or %} {Trim Ref A} {Spd Ref ID}
@ @ Internal: Auto/Manual
[
Speed Ref A | 1Y . Ref A Auto 0] | Auto/Manual Speed
(6D2) 0 L rd I | (12B2)
| + | 101 1
Trim /?;18?; [ . i RefB Ato {: —
[ 211
Trim Percent b { : Trim Out Select Preset Speed 2 Presa ZAuml{ :
—— X ! {Trim Ref B} 3!
(7TH1) | Preset Speed 3 !
. | reset Spee Preset 3Autol{4 | C e )
Speed (Fée'sz)s ‘ ! [! Preset Speed 4 (104 )—Preset 4 Ao——! DPI Port Select
1 [
! L + _{i Preset Speed 5 Preset 5Aut045“ Pl Port Value
] 1
Z ! + Preset Speed 6 Preset sAum—GH DPI Port 1 %I
[ [ !
‘{I 71 211
— X Preset Speed 7 Presa 7Aum‘{ : DPI Port 2 4{ : NOTE: DPI port reference
DPI Port 3 i{i values in internal units.
[
C TB Manual Speed Select ) C HIM Manual Speed Select ) DPI Port 5 ﬁ |

TB Man Ref Sel Béelrgi';nman g

TB Man Ref Hi 407
Analog In 1 Ref (4F1) —| Hlft_'l_oo Analog In 1——| i o T8 Manual | | e
Analog In 2 Ref (4F3) %‘;t_'l_'f | —Analog In 2—2{ i DPI Port 1 —] | port 1 Manuaulw i =

I 241
TB Man Ref Lo ({98 )———e———] i DPI Port 2 — ‘,‘WSLMT‘,’ —Port 2 Manual—=] i -

lanual

MOP Frequency (5H3) @MOP Levellg{ 1 DPIPort 3 — Preload [—Port3 ManuaI—S{ : }—4
DPI Port 5 — —Port 5 Manuaulf’{ : }—

AutoMan Cfg
{ManRefPrid} @
|
|
Drive Ramp Rt (13+2) <273 >—] |

NOTE: If {ManRefPrid} =1, a HIM
assuming manual control presets
it's speed to the current value of
the accel/decel ramp.

AutoMan Cfg
{Save HIM Ref}

HIM Power Up Preload

DPI Port 1 —
DPIPO2 —  pm

Power Up
DPI Port 3 —{ Preload
DPI Port 5 —

NOTE: If {Save HIM Ref} = 1, on power
up all HIMs are preset to the

| speeds saved at the last power

| down.

[0

|
INVS] ﬁ |

11
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D)

Pl Exclusive Mode Select Analog Input Loss

C Jog Speed Select )

Pl Status
{PI Enabled}

—
< |

PI Configuration

Analog Loss (4G4)

Drive Status 1
{Command Dir}
Drive Logic Rslt

Jog & Direction & Speed Limit
(2.0 ms)

Direction Select

D)

Direction Mode

{Excl Mode} X X ) on
Auto/Manual Speed | V4 Dicabled 011 [P X —U"'P"'a’_l | I—
(11F 1) Al 1 H Al !
[ | 1
X : @——Fault | }—4! . | r Bipolar L | }—0
| 211 Internal: | |
qb—HoIdInput‘{ ! }—« Autotune —! !
Pl Output Meter 1 3 Reference | ] . 2
(10H2) @ X _{ ¢—Set Input Lo—{ \ }—« | 0] —| Max —Reverse D's‘{ ! }_"
Internal: Select

Preset Speed 1 |
SetlnputHi—A{ : }—«
Goto Preset1 —5{ : }—«

[
’7 f—Hold OutFreq—G{ ! }—«

Maximum Freq @—‘7

z-1

Autotune Reference

Internal: TB Jog 2

C D

Drive Status 1

Minimum Speed Limit

Direction Mode

C

{Command Dir}

Maximum Speed Limit

(92

Commanded Freq

=1 1 ! 011
Max | Unipolar |
A I
! :
‘ |
*— Wi |
n —e |
Minimum Speed r—E %.—Bipom 1 : }_<
| |
{ : }—iﬁReverse Dis—z{ ! }—1
o— <0 ——m—
Drive Logic Rslt
(Jog) @

i

Rev Speed Limit

Maximum Speed

G

| 2

| (8B3) (BE3) (13A2)

12
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Speed Ramp & Process Trim
(2.0 ms)

Drive Logic Rslt

Skip Bands

Stop Control
S-Curvef/Accel/Decel

DPI Ref Select

X
N 32767 —272 > Drive RefRstt

X Drive Ramp Rslt
- 32767 273> (11D5)

1
[
{Jog} Drive Status 2 Drive Status 2 Maximum Freq ®_0{ : }
{Stopping} {Active} ] :
4 1 Maximum Speed
Commanded Freg peed (82 D>—i
> P4 I}
- Al 'l
(12F4) Skip Bands S Curve Ramp
Skip Frequency 1 S Curve %
Skip Frequency 2 @ Accel Time 1 @ |
Skip Frequency 3 .7 !
@ Accel Time 2 :
Skip Freq Band (87 )———
pFreq @ Drive Logic Rslt R '
{Accel 1}
Drive Logic Rslt S
{Accel 2}
Decel Time 1 @ |
1
i 1
Decel Time 2 X
. . |
Drive Logic Rslt
{Decel 1} @ R J
Drive Logic Rslt S
{Decel 2} @
Ramped Speed
22 C Process Pl Speed Trim
+
PI Configuration Pl Status Pl Configuration Pl Configuration "
{Zero Clamp} {PI Enabled} {Torque Trim} {Excl Mode}

Pl Output Meter
(10H2) {138 >— 155 X

Maximum Freq

) Speed Droop
Speed Reference
L —=E—

I |

PI Configuration “
{% of Ref} @ﬂ

Min

Max

[ |

<0

I
1

rdi /

Droop RPM @ FLA @7

(15B2) (16B2)

x
e

Torque Current @ X
NP Torque Current J

X S+e
LPass

13



. : : : : L . e

Speed Feedback Select
(2.0 ms)

Feedback Select Spesd Fescback

Open Loop o1 25
(16B2)

Output Freq 1 ’
0
Abs X Min

Motor NP Hertz .—‘7
@ Slip RPM Meter

X
Slip RPM @ FLA @— X I 123 X 1
X S+o
X X
Torque Current % X LPass

= 0],
NP Torque Current Sensrls Vect—{ | Motor Poles
[

sV Economize—1{ :

|

Slip Comp Gain @ Custom VIHZ—Z{ !
|

31

Fan/Pump V/Hz \

4 |

|

[100] —Fvc Vector—{ |

I

+ 1
+——Slip Comp —{

To: Slip Hertz
(15B2)

— 1

N
o

“““““““ SoTTTTT T T Mot Ct|8|®
Encoder Board (option) otor nt 5e
Encoder A Encoder Speed
+
ENC-6 —}Z g £ g 415 Encoder s { }—
Encoder A (NOT - ncoder
nooder Ao —< 44> (6C2) Speed Ref A
Processing Enc Pos Feedback (6F2) Speed Ref B
Encoder B nc Pos Feedbacl (7C2) Trim Adder

Encoder B (NOT)
ENC-3 15B2) V/Hz Speed
Encoder PPR

5-12V Power
ENC-2

4
1
[
[
[
[
[
[
[
[
[
1
[
[
1
1
[
[
[
[
Power Return

[

[ ENC-1

1

|

|

|

|

|

|

|

I
ENC-4 + 30 1 (883) Pl Reference
- ! Motoerkaype (8E3) Pl Feedback

|

|

|

|

|

|

|

/
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H

|

Speed Reference

Feedback Select

Speed Control - V/Hz

T
0 |

Open Loop—l : I
|

—Slip Comp—1{ i }—1

*Encoder‘?’{ : }—

(13h4) (28

— +
Slip Hertz
(14G2) +
C V/Hz Speed Regulator )
—+ K —+
Encoder Speed p
(14E1) F - _ J +
Anti- P Gain Speed Loop Meter

Windup

Limit

- Writing Speed Desired
Speed Desired BW
P Bandwidth calculates

Kp Speed Loop and

Total Inertia Ki Speed Loop values

NOTE: Kp Speed Loop = 1 results in Slip RPM @ FLA

for nameplate speed error

s

Kp Speed Loop

Ki Speed Loop = 1 results in Slip RPM @ FLA
per second for nameplate speed error

Slip RPM @ FLA @7
Motor Poles

x

x

<0
Rev Speed Limit
<D +

-

Overspeed Limit

Maximum Speed

G—

Limit

C

Frequency Limit

Bus
Voltage

Output Freq

(2.0 ms)

& Current | C

Limit
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G

|

H

|

Kf Speed Loop

Speed Reference
(13H4)

Speed Feedback
(14G1)

Fdbk Filter Sel

Speed Desired BW Writing Speed Desired | —

Total Inertia

F Fwd Speed/Torque Sel
.@ 01!
Zero Torque—{ |
- K-s+e? ! Speed Loop Meter
23 + — Kk + 1! | k-s+m
+ p 5242 -5+ 2 peed Reg—| ! 451
I — P Gain Low Pass + : ! St
. 17B2
@_ k's+m ps Torque Reg 2 : Lead Lag ( )
s+ |
Lead Lag Anti- Min TorqlSpd—S{ :
Windup 4!
- Limit L—Max Torq/Spd—{ |
I : L I
511
S Sum Torq/Spd—{ |
| Gain Neg Torque Limit @

Bandwidth calculates
Kp Speed Loop and

450 Ki Speed Loop values -

NOTE: Kp Speed Loop = 1 results in nameplate torque
for nameplate speed error
Ki Speed Loop = 1 results in nameplate torque
per second for nameplate speed error

Pos Torque Limit

Fabk Fiter Sel (416 )

Speed Control - FVC Vector

(2.0 ms)
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Y-S I N

Torque Reference Select
Torque Ref A Sel
Speed Loop Meter 451

Speed / Torque Select
Speed/Torque Sel

[

0!

[0] —2Zero Torque |
—iH

Torque Notch Filter

Torque Reference Select
(2.0 ms)

Torque Limit

Commanded Torque

=

|
(16G2) ;
|

; 0N
Torque Setpoint1 Torque Setpt |
e Setp —
l
Torque Ref A Hi |
|
|
C')_|uit —L|:)0 Analog In 1—1{ | }—1
- |
|
C')_|uit_—L|:)0 —Analog In 2—2{ : }—1
|
Torque Ref A Lo r—]

100 18
DPI Port 1 2096 DPI Port 1—{ }—4

Analog In 1 Ref (4F2) —

Analog In 2 Ref (4F4)

24

111
peed Reg | I
|

|

|
Torque Reg 2 { | }—1

|

|

|
Min —Min Tqu/Spd—S{ : }_<
|

|

|
Max (—Max Torq/Spd—4{ : }—1

|

|

+

—Sum TorqISpd—S{ i }—

+

§2+?2

sk o-s+m?

Notch

G-

Notch Filter K

Notch Filter Freq

x

4

(18B1)

Limit

@ Control Status
{NegTrqLimit}
@ Control Status
{PosTrgLimit}

Neg Torque Limit

?

Pos Torque Limit

E\IOTE: Notch Filter Freq sets the notch cente

-
Notch Filter K sets the notch width J

100 . 20|
DPI Port 3 2096 DPI Port |

|
[

|
|
|
|
|
|
|
100 19|
DPI Port 2 2096 DPI Port 2 ‘ : }—4
|
|
|
|
|
|
|

100 22
DPI Port 5 2096 DPI Port 5‘{ }_o—E

Pl QOutput Meter
(10H2)

<0

_

138

Max

Min

L

Process Pl Torque Trim

|1]
i H

Gafe] o]

PI Configuration Pl Status
{Zero Clamp} {P| Enabled}

PI Configuration
{Torque Trim}
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Torque Control
(0.25ms)

Commanded Torque

\_‘

(17H2)
Control Status
Speed Feedback Pos Torque Limit
— Min
DC Bus Voltage @— Power
Limit Calc
DC Bus Memory @ J
Rated Volts @— Bus Volt Limit Ig Actual Lim —e Max
Limiter @
Bus Reg Mode A Regen Power Lim
Neg Torque Limit ‘E
Bus Reg Mode B g forq
Torque
Current Calc Torque Reg Kp Control Sts Torque Reg Enable
Output Frequency o @— P Gain @ @
Torque Current kp +
Flux Current Torque \ \
o Estimator | Torque Est. Mtr Tor Cur Ref
Vds Cmd — K Torque Ref Out *|q Rated
Vas Cmd — 2 — — 441 =
q s > Drive Rated NegTrgCurLim / @ t
| Gain NTC — ) — - e}
l Mi — Active PWM Freq Rated Amps g Scale L|m|‘t‘ @4“ Rate Lim CMottorl
Torque Reg Ki ._‘ ontrol
Calc DC Bus Voltage @ @ @-
Motor NP Volts o o F S Iq Rated PosTrqCurLim
Motor NP FLA ) utputFreq 1) »
Motor NP Hertz Mofor NP R Gain PWM Frequency @ imi
and Tuning | Motor NP Torque Peak Torg Current Limit Current Rate Limit
Motor NP RPM Data Motor NP Flux Drive OL Mode Thermal Manager (Amps RMS x 10)
Motor NP Power @ / e Output Current @—0 i -
Motor Poles @ (P s Gain Active Cur Limit s Min
Torque,  [—Lo Gain Current Lim Val (148 Min / lg Actual Lim
IR Voltage Drop Flux,Rs, ) Iq
LoLs —Ilgs Rated Power Unit Data
Flux Current Ref Ji Calc
Ixo Voltage Drop L Flux Current @J
Torque Ref Trim @ |T-openloop
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I I

A B C D E F
Motor & Inverter Overload
Inverter Over Load (IT) (2 OmS)
Power Device Characteristics —
Drive Alarm 1
NTC — @ {Drv OL Lvl 1}
@n Drive Alarm 1
Pwr EE Data — Heat sink and {DrvoLivi2)
Junction degree ‘qp Drive Temp
Duty Cycle — Calculatogr
Drive OL Count
DC Bus Voltage @ e oun
0 Heatsink T
Output Current @— eatsinic femp
Ci t Limit Val
urrent Limit Val (see torque block) @ e Adtive Cur Limit Mtr Over Load (I°T)
Drive OL Mode Q357> Motor
Current
PWM Frequency @— Active PWM Freq
150% right of curve
102% = -r— - === -
! 60 (Hot) time (se:)
Motor 180 (Cold)
Current

Bus Reg Mode A

Bus Reg Mode B

006

DB Resistor Type

DB resistor
T N
Ve S

@ Drive Status 2
{DB Active}
@ Drive Alarm 1
{IntDBRes OH}

Motor OL Factor @ X
Motor NP FLA (42 )

Motor OL Hertz

_10-20
(1.025 Typ)

»

"Motor
J Speed (Hz)

@ Drive Status 2
{Motor Overld}
Motor OL Count
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Analog & Digital Outputs

Analog Out Lo . (2 OmS)
Analog Out Sel - Analog Out Hi
Signed Absolute
0 [ “Output Freq” —[Maximum Speed] | 0Hz Maximum Speed] Digital Out1 Sel
1 | “Command Freq” | —[Maximum Speed] | 0 Hz Maximum Speed] P
2 | “Output Amps” 0 Amps 0 Amps 200% Drive Rated Digital Out Sel .
3 | “Torque Amps’ -200% 0 Amps 200% Drive Rated 1 |Fault Internal: Sources A Dig Out Status
4 | “Flux Amps” 0 Amps 0 Amps 200% Drive Rated 2 [Alam o {DigQut 1} T 110-11
5 |“Output Power’ | OKW 0 kW 200% Drive Rated 3 |Ready Dig Out Setpt - + _.._ i @ | o-12
6 | “Output Volts” 0Volts 0Volts 120% Drive Rated 4 |Run {Digital Out1} 0f1 o] 7 &
7 |'DCBusVolts' [0 Valts 0 Vols 200% Drive Rated 5 | Forward Run Togt (@] 1o-13
8 | ‘Pl Reference” -100% 0% 100% 6 |Reverse Run
9 [Pl Feedback” -100% 0% 100% ; Auto Restart Selector
10 | “PI Error® -100% 0% 100% Powerup Run )
11 | Pl Output -800% 0% 800% 9 |AtSpeed Dig Outt Level (381))
12 | “%Motor OL” 0% 0% 100% 10 | AtFreq Dig Out1 OnTime
13 | “%Drive OL” 0% 0% 100% 11 | At Current 9 @
14 | “CommandedTrq” [ -800% 0% 800% Motor Rated 12 | At Torque Dig Out1 OffTime @
15 | “MtrTrqCurRef’ -200% 0% 200% Motor Rated 13 [ At Temp
16 | “Speed Ref —[Maximum Speed] |0 Hz Maximum Speed] 14 | AtBus Volts
17 | “Speed Fdbk’ —Maximum Speed] |0 Hz Maximum Speed] 15 | AtPI Error
19 | “Torque Est” -800% 0% 800% Motor Rated 16 | DC Braking Digital Out2 Sel
24 | “Param Cntl’ 17 | Curr Limit

18 | Economize

¢

Dig Out Status

19 | Motor Overld Internal: Sources i
20 | Power Loss o] Qmou T+ o]0
—————————————————————— 21 {Input 1 Link Dig Out Setpt 1 é) @ | o025
/NOTE: If [Anlg Out1 Scale] is zero, Lo | 22 | Input 2 Link {Digital Out2} o1 0. % .

and Hi depend on Analog Out1 23 | Input 3 Link ooic 110-26
24 | Input 4 Link @ 9

I
+

Sel. Otherwise, Analog Out1

| 1

| [

! [

| Scale sets Hi. : 25 | Input 5 Link Selector

! .

| AnalogOut! Sel  Anlg Out Scale | %g 'Fr,‘lpgagbﬂk Dig Out2 Level @

| |

! @ I 28 | PIHold ' )

N - /J 29 | Drive Overld Dig Out2 OnTime @
30 | Param Cntl Dig Out2 OffTime @

Analog Out1 Hi

In-Lo | Out-Lo Analog Out+
Abs — oo | Fi-to [ —1 D/A |/o-23

Anlg Out1 Setpt @— ‘ Analog Out-
Selector @ rﬂ 1/0-22

Internal: Sources

ma/V
Analog Out1 Lo
Anlg Out Absolut Anlg Out Config
{Analog Out 1} {Analog Out 1}
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|

B H
Compensation Digital In1 Sel Digital In Sel g p
{Digin DatLog} — - 0 |NotUsed (2 OmS)
Digital In 1 ! N 3 1 | Enable
o1 (@] oA Li ‘ {Stop - CF} - 2 | Clear Faults
— \ | —¢ 3 | AuxFault
Dig In Status | e 4 | stop-CF
AND Dign 1} | x
L =0 |
Digln DataLogic OR | Selecter § | Fwd/Reverse
fin1 ANDdatay (411 {8 | \ ! Digital In2 Sel 7 |Run
. ) Dig In Status | 8 | Run Forward
Digln DataLogic {In1 DLogRslt} | — - 9 | Run Reverse
Digital In 2 o {In1 ORdata} | (Start :: 10 | Jog 1
1102 #ZZF E [ 4 11 | Jog Forward
) | —9 12 | Jog Reverse
Dig In Status | | o 13 | Ston Mode B
AND {Digh2} | op vock
@ | 14 | BusReg Md B
' - Selector 15 | Speed Sel 1
| peel
Digin DataLogic OR \ - 16 | Speed Sel 2
{In2 ANDdata} ) | Digital In3 Sel
) . Dig In Status | 17 | Speed Sel 3 e N
. eiae it GOl s et G o v }
igital In Local |
Vo3 #%S g 216 f :: 20| Acc2 & Dec?2 : Monitor - N.C, '
i — 21 | Accel 2 ! T !
L Dig In Status | [ o 22 | Decel 2 | SAFE-1 :
G 7] AND {Digh3} | % | Mo nc ! Monitor-N.C. EI—{ H |
i Daaloat : Selector 24 | MOP Dec : SAFE-2 % :
s ANDdaty ' otal i sel 25 | Exd Link | +24V0C [ |
{in atay _ Dig In Status | 9 26 | Pl Enable | sares (@] O !
. Digin DataLogic {in3 DLogRslt} | Gea—f- 27 | P Hold {24V Common i
Digital In 4 ) {In3 ORdata} | {Speed Sel 1} - 28 | Pl Reset | SAFE-4 :
110-4 #ZZ% [i 216 J{ | 4 gg Prec;arge En ' )
L Dig In Status | — 35 :,T? « |\ T TTTTTTTTmrrTmmmmT
AND {Digh 4} | e
0 | 41 | UserSet Sel1 [ |
) - Selector 42 | UserSet Sel2 m
Digln DataL @ |
{;g: Al\TDada?tgl}c @ OR | }_ Digital In5 Sel 43 | Run Level
_ : Dig In Status | 44 | RunFwd Level SAFE-OFF CONN
Digln Datalogic {In4 DLogRslt} | — - 45 [RunRev Level
Digital In 5 {In4 ORdata} : {Speed Sel 2} :: 46 | Run w/Comm
Vo-5 ¥ T 216 F 1 NOTE: If the Safe Off Board is not installed,
| —4 . . .
Dig In Status | | ¢ the 2 right pins must be jumpered.
AND i |
@ —L Bon % : Selector
Digln Datalogic OR 12 !
In5 ANDaatay (411 )12] ; = gtating se
N Digln Datal ogic {In5 DLogRslt} | — - ENBL NOTE: If the ENBL JMP jumper is removed, Digital
Digital In 6 ) {In5 ORdata} | (Speed Sel 3} - JMP In6 Sel is forced to Enable and de-energizing
110-6 #%; g 216 Lf | 4 Digital In 6 disables the inverter transistors.
24V Comllrgo; L Dig In Status | - @]
- AND T {Digh 6} |
Digital In Common ! Selector
1/0-8 Digln DataLogic OR @ : }_
+24v DC In6 ANDdatay (411 )13

1109

Digln DatalLogic
{In6 ORdata}

Dig In Status
{In6 DLogRslt}
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B D E F |
Terminal Block Stop
Configuration Owner
Settings Logic 288
Stop Owner
Transition
Start -
AND |— Owner Detection
Logic Mask C bosie . 2\ire
DF;LFI’,;? 1 775 Start Mask Start Owner Cift?ol
Transition
Jog N
AND |— Owner Detection L]
ocal
Jog Mask Mask Jog Owner
Evaluation
DPI Port 2 Security AND Single Dir ; Drive Logic Rslt
AND [~ Owner — Owner Loglc
Bval Logic Evaluation @
Direction Mask Direction Owner
AND Single Ref
— —— Owner —— Owner
Pl Port 3 .7 Eval Logic *
o —
Reference Mask Reference Owner
AND Accel
Owner
Drive
Accel Mask Accel Owner Sequencer
DPI Port 5
Stat:
(COMM) Decel e
AND Owner
Decel Mask Decel Owner
Fault
AND Sorer
Logic
Fault CIr Mask Fault CIr Owner
AND MOP
Owner
MOP Mask J MOP Owner
AND Single Local
—— Owner —— Owner
Eval Logic

Local Mask

Local Owner
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Security
Port Mask Act Write Mask Act Logic Mask Act (2 Om S)
{Security} {Security} {Security}
Ceos 1] o715 Ceoe 1]
| Write Mask Cfg | Logic Mask |

woiotiin =y G s[3[2[[o}mff  Ge{s[s[z[1]o ]~
g - Fongeeny | Fongeenty |

Port Mask Act @ Write Mask Act @ Logic Mask Act @

[ e |2 o J
[ opipori b+ i !
ez
R i 5
[ otens comn ||

f

Control & Configuration Control
Configuration Only Only
NOTE: A “0” bit in [Port Mask Act] NOTE: A “0” bit in [Write Mask Act] NOTE: A “0” bit in [Logic Mask Act]
completely DISABLES that prohibits that port from writing prohibits that port from
port. to the drive. controlling the drive (except
for STOP and CLEAR
FAULTS).
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