TEST RESULTS OF ENERGY-SAVING AND
PERFORMANCE-IMPROVING SOFTWARE FOR
AC INDUCTION MOTOR DRIVES

SESSION 13: VARIED STRATEGIES PRODUCE RESULTS FOR INDUSTRIAL ENERGY EFFICIENCY
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GEORGIA-PACIFIC

= ONE OF THE WORLD’S LEADING MAKERS OF TISSUE, PULP, PACKAGING, BUILDING
PRODUCTS AND RELATED CHEMICALS

= BRAWNY® PAPER TOWELS
= QUILTED NORTHERN® BATH TISSUE
= DIXIE® CUPS AND TABLEWARE

AC KINETICS

® ENGINEERING AND MOTION CONTROL DESIGN AND DEVELOPMENT COMPANY

® THIRTY YEARS OF EXPERIENCE DEVELOPING MACHINE AND VIBRATION CONTROL
SOFTWARE LOGIC

®
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Assoclat

AC KINETICS’ EXPERTISE

= OPTIMIZATION EXPERTS — PROPRIETARY OPTIMIZATION ALGORITHM FOR
NONLINEAR DYNAMIC SYSTEMS

* DEVELOPED A REPLACEMENT RUN-TIME ALGORITHM FOR VARIABLE SPEED DRIVES
(VSDs) To coNTROL AC INDUCTION MOTORS

ion of Energy Engineers



WHY AC INDUCTION MOTORS?

" 45% OF THE WORLD’S PRODUCED ENERGY GOES INTO MOTORS

" 90% OF THE COST OF OWNERSHIP OF A MOTOR IS ENERGY

= ACK’S RUN-TIME SOFTWARE
= REDUCES ENERGY CONSUMPTION
= |MPROVES MACHINE PERFORMANCE
= NO TRADE-OFF
= REDUCES MOTOR TEMPERATURE, INCREASING RELIABILITY
= AUTO-CONFIGURES FOR OPTIMAL OPERATION

®
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AC INDUCTION MOTORS ARE OVER 90% EFFICIENT

CERTIFICATION DATA SHEET
| PA RA D OX ° Model#: 404THFS8092 BR WINDING#: T404665 NONE 3
‘ CONN. DIAGRAM: A-EE7308T ASSEMBLY: F1/F2 CAPABLE

OUTLINE: B-55518552-1525

H OW CA N WE POSSI B LY TYPICAL MOTOR PERFORMANCE DATA

SAV E 1 O% TO OVE R 3 O% HP KW SYNC. RP F.L.RPM FRAME ENCLOSURE KVA CODE DESIGN
? 60 45 1200 \. 1180 404TC TEBC-AXIAL H INV
E N E RGY . PH Hz VOLTS FLAMPS |STARTTYPE| DUTY INSL s.ﬂ' AMB°C VATION
3 60 230/460 14271 INVERTER | CONTINUOU H1 1. 40 0
= RATED EFFICIENCY ONLY s
1€ FuLL LoAD EFF: 92.4) 3/4 LOAD EFF: 92.4 | 1/2 LOAD EFF: 91.5 GTD. EFF ELEC.TYPE NO LOAD AMPS
|S O N LY AT RAT E D Ml 3/4 LOAD PF: 82 1/2 LOAD PF: 73 91 SQ CAGE INV DUTY 57/285

LO A D A N D S P E E D 7~ FL Tonalﬁ LOCKED ROTOR AMPS L.R. TORQUE B.D. TORQUE | ﬁ L RISE'C\

267 LB-FT 1020/510 500 LB-FT 187 850 LB-FT 318 ] 68

(0]
@ M OTOR T EMP > 2 2 5 | SOUND PRESSURE| SOUND POWER | ROTOR WKA2 MAX.WKA2 | SAFE STALL TIME STARTS APPROX. MOTOR
- @3FT. /HOUR WGT
88 dBA o8eeA | assisFTee .iFTe2 | -sec. . 1200 LBS.
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OVERTEMPERATURE INFORMATION

® BUT ... READ THE FINE PRINT:

half.

NOTICE: INSULATION DEGRADATION WARNING

Insulation at high temperatures ages at an accelerated rate. Each
10°C increase in temperature reduces the insulation life by one

Table 4-2 Service Conditions
Use highest level Multiplier: Maximum Ambient Temperature and Contamination are independent factors

" MUST DE-RATE THE MOTOR (LIGHTLY LOADED)

®

veri Maximum Ambient : b v o
Sever t 3 of Atmospheric Contamination Multiplier
Service Temperature
Standard Less than 40° C (104° F) Clean, Slight Corrosion, indoors, less than 16 hrs per day 1.0
s Above 40° C (104° F) to 50° Moderate dirt or Corrosion or outdoors or more than 16 hrs
evere
C per day 0.5
Greater than 50° C  or z : : L —
Extreme Class'H frsulation Severe dirt or Abrasive dust or Corrosion < 0.2 >
—~————

to 1/5
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REAL-WORLD EFFICIENCIES ARE LOWER IN PRACTICE

® MOTORS IN INDUSTRIAL APPLICATIONS TEND TO BE LIGHTLY LOADED FOR
RELIABILITY

= ACTUAL EFFICIENCY IS SIGNIFICANTLY LOWER THAN RATED EFFICIENCY
= \/ARYING LOADS AND/OR VARYING SPEEDS
® HIGH MOTOR TORQUE ONLY NEEDED FOR A PORTION OF THE DUTY CYCLE

= EXISTING VSD “ENERGY SAVING MODES” HURT PERFORMANCE (HANDLING OF
LOAD AND SPEED VARIATIONS)

= OPPORTUNITY: TO IMPROVE EFFICIENCY IN REAL WORLD APPLICATIONS WHILE
MAINTAINING OR EVEN IMPROVING MOTOR PERFORMANCE

®

Association of Energy Engineers



PROVEN IN LABORATORY AND CONTROLLED
SETTINGS

= BENEFITS DEMONSTRATED ON A 5HP DYNAMOMETER
® PURCHASED DRIVES FROM MANY MAJOR MANUFACTURERS
= RAN EFFICIENCY TESTS OVER VARIOUS LOADS AND SPEEDS AND DYNAMIC VARIATIONS
= RAN PERFORMANCE TESTS OVER VARIOUS LOADS AND SPEEDS AND DYNAMIC VARIATIONS

" INDEPENDENTLY CERTIFIED LABORATORY DATA

= ADVANCED ENERGY, RALEIGH, NC

® TESTED FROM 5HP UP TO 200HP OVER VARIOUS LOADS AND SPEEDS AND DYNAMIC
VARIATIONS

= USED REAL INPUTS GATHERED FROM PRODUCTION MACHINES

®
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AUTO-CONFIGURATION ENABLES FAST SETUP

® THE RUN-TIME ALGORITHM WOULD BE TOO DIFFICULT FOR A HUMAN TO
CONFIGURE

= ACK SOFTWARE AUTOMATICALLY IDENTIFIES ALL NECESSARY PARAMETERS OF THE
SYSTEM

" ACK SOFTWARE AUTOMATICALLY CONFIGURES THE RUN-TIME ALGORITHM TO
OPTIMIZE PERFORMANCE AND ENERGY SAVINGS

® SETUP IS FAST AND EFFORTLESS WITHOUT COSTLY HAND TUNING AND
EXPERIMENTATION

® REDUCES TIME SPENT WITH TECHNICAL SUPPORT

®
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ADVANCED ENERGY — INDEPENDENT LAB TESTING
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COMPARATIVE INDEPENDENT LAB TESTS
DyYNAMIC LOAD PROFILE

Energy (kWh)

Assoclation of Energy Engineers

5HP — TOTAL ENERGY CONSUMED

|
350 ——
30.0 ‘
250 |

200

10.0
[_.

WEG Drive

67%
Savings

~AC Kinetics

Energy (kWh)

50HP - TOTAL ENERGY CONSUMED

38%
Savings

. S s U e S —
Rockwell Drive AC Kinetics

SOURCE: ADVANCED ENERGY CERTIFIED TESTS — RALEIGH, NC
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EXAMPLE OF COLLECTED DATA:
900 RPM wWiITH A 25 Nm TORQUE STEP APPLIED (5HP )

Torque

Nm 2 %

g — VFD-3UK Higher is Better
— VFD-3 Sensored
25- Average Efficiency
| — VFD-3 Sensorless
2 — VFD-2 Sensored e
15: — VFD-2 Sensorless
10+ — VFD-2 Energy Saver 2
— VFD-3 U
o B pciinolcs m — VFD-3 Sensored
Omavatel d p — VFD-3 Sensorless
— VFD-2 Sensored
075 — VFD-2 Sensorless
BEST RESPONSE s — VFD-2 Energy Saver

& — VFD-3 Sensored o790 — AC Kinetics
250, — VFD-3 Sensorless
800 — VFD-2 Sensored 0,65
750+ — VFD-2 Sensorless
700+ —— VFD-2 Energy Saver 060
6507 — AC Kinetics
600: + - - + :

40 45 50 55 6.0 6.5 o000

®
Association of Energy Engineers
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60HP TOWEL WINDER ENERGY CONSUMED

Advanced Energy GP Winder Test

Energy Consumption
Wehr
1432.1 1470.

1400
1200 €
e 51.5% Savings ® VFD
= VFD-1
800 713.3 m AC Kinetics
600
400
200
O >

SOURCE: ADVANCED ENERGY CERTIFIED TESTS — RALEIGH, NC

®
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REWINDER MOTOR (60HP) INTERNAL TEMPERATURE

30-MINUTE MACHINE PROCESS CYCLE

T T T T -r

43}
42
(&) [
© L
q’ L
SR
S — Rockwell 755 Drive
2 40}
= E — AC Kinetics Drive
)
- .
38t

8BGO TG00 1800
Time (Seconds)

’ SOURCE: ADVANCED ENERGY CERTIFIED TESTS — RALEIGH, NC
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FIELD TEST AT A PAPER MILL

® START-STOP CONVERTING LINE FOR JUMBO BATH ROLLS

Parent Roll
(Raw Material)

Final Product
(From a “Log”)
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TSR

CONVERTING THE TISSUE PAPER — UNWINDING

@
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CONVERTING THE TISSUE PAPER — REWINDING

--quu»oibounup
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INSTRUMENTATION BLOCK DIAGRAM

Assoctation of Energy Engineers

Firewall with l

Cellular Modem

Yokogawa DL850E
ScopeCorder

Instrument Remote Control

Motor Power
Drive Input Power
Regenerative Unit Power

Encoder
2 ngM . Mains Voltage
; pee < T:Dma'? Mains Current
ancer Roll Position DC Bus Voltage

Voltages and Currents

DC Bus Current
Dancer Roll Position
Speed Command

Drive Voltage
Drive Current

AC Kinetics
Drive

Winder
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SCREEN SHOT OF DATA (PARENT ROLL START)

N:UsH- J/ﬂm)th POV0OT3 WIF

ANALYSIS MATH HISTORY MEASURE CURSOR

Ave  cDriveb  5.4ME03  Avg  :HOTORP 6956103 Ave  :RP 19 31p Ave DG Bus P f 1 [~ @ Q@om

Stopped

(&) (Z) (&) () oomme
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SCREEN SHOT OF DATA (PARENT RoLL FINISH)

[isplay Group

ORIZONTAL

- .
ANALYSIS MATH HISTORY MEASURE CURSOR

Stopped | Fdge
3:00. 45785614 Nornal 10.0rpnt

PRINT PRINT MENU DUAL CAPTURE SNAPSHOT

@ (D) (8 B ez (6
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FIELD DATA FROM ACTUAL GP START-STOP REWINDER
FOR ONE PARENT ROLL

Motor Input Energy (Wh) — One Parent Roll Total Energy (Wh)

-------- L 37.4
................ g
Savings: 31%
30
" Eaw
......................... 25.8
2ov
"o Rockwell |
10 = AC Kinetics J
{1 - Data Record
0 5 10 15 20 25




123°F

Rockwell

25°F
Motor

| Temperature

Difference

AC Kinetics

FIELD DATA FROM ACTUAL GP START-STOP REWINDER
STEADY STATE EXTERNAL TEMPERATURE (MOTOR CASE)

°F oc ,"

98°F
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SUMMARY

= \/ERIFIED RESULTS FROM
" | ABORATORY TESTING
" |[INDEPENDENT LABORATORY TESTING

" FIELD TESTING ON
= A 10HP RECYCLED PAPER CONVEYOR (7.2% SAVINGS)
= A START-STOP CONVERTING REWINDER (31% SAVINGS) Ney,,

= DEMONSTRATED THAT AC KINETICS RUN-TIME AC INDUCTION MOTOR SOFTWARE
= SAVES SIGNIFICANT ENERGY OVER EXISTING DRIVE SOFTWARE
= IVIEETS OR EXCEEDS THE PERFORMANCE OF EXISTING DRIVE SOFTWARE
® SAVING ENERGY AND INCREASING PERFORMANCE ARE NOT MUTUALLY EXCLUSIVE
" LOWERS MOTOR TEMPERATURES AND THEREBY INCREASES MOTOR RELIABILITY
" AUTO-CONFIGURES FOR OPTIMAL OPERATION

®
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