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l. Summary

Micro Plug manages
motor power

Reegen

Save Electricity ! Save Money ! Extends Lifespan of Appliances !
through Motor Power Management

Electricity saving tells not only reducing your electricity bill every month but an essential
reguirement to reduce CO2 emission and to conserve natural resourcas,

Electric motars consume about §0% of electricity in industrial fields but their operating efficiency
i generally very low, even below 50%, which means considerable portion of electricity is wasted
without heing used for actual mator operation, Thus, the improvement of electric motors'
efficiency is one of the major energy saving means,

Micro Plug is the technically proven device which remarkably reduces the electricity
consumption of AC induction motor driven households, commercial and industrial appliances,
such as refrigerators, air conditioners, washers, freezers, vending machings, pumps, mixers,
crashers, escalators, elevators, industrial motars and so on.

Micre Plug intelligently manages the powesr consumption of an electric motor and optimizes the
operating efficiency by eliminating the waste factors of electricity. Its soft-start function protects
aver-cumant at starting and sudden increasa of voltage, Our test results show at least 15%
elactricity saving even for newly released high-efficiency-energy-consumption households
{Energy Star).

Micro Plug will be a new standard for energy management of AC Induction motors because it is
available that utilizes the unigque properties of electric motors to control and to monitor the true
power consurmptions by current flow, voltage and phase.
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Il. Functions & Applications(1) PLUG"

Motor Efficiency
& Power saving

Key Functions

Reegen

# High efficiency motor means that the most ratio of its consuming power is used for motor operation.
Mormally, an AC induction motor is considered in good operation with high efficiency when its
workload is between 70 to 80% ratio. However, motors operate actually at lower loads, some even
at 10 ~20% of full load. It tells the power is excessively consumed and wasted, resulting in very
low efficiency. We can increase the motor efficiency and save electricity by matching the
power to the workload with Micro Plug.

_ ® i -
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Micro Plug monitors, in real time, the motor status and  provides the optimum
elactrical current & voltage required for the workload at every momeant

+ Software controlled motor management with High Performance Micro Processor
- Intelligent Software contralled functions
- Realtime monitoring and managing for optimum power efficiency

% Soft-Start

- Reduces the high surge of current at start-up
- Reduces vibration/noise and mechanical wear

< Surge/Sag Protection
- Protects sudden increasefdrop of valtage

% Auto Reset
- Auta Reset protection against power overloads and dropout

“ Plug & Play

- Installation technigue is not needed. Just plug it in! It operates immeadiately.
- Direct wire connection is available by customers’ request



Il. Functions & Applications(2) PLUG™

Application Micro Plug is widely applicable to all the AC induction motor driven appliances, most  of
electrical equipments operated at ocur life in houses, commercial places, offices and factories.
of Micro Plug Customers can choose a suitable model of Micro Plug matching to the rated cumrent of the
appliance
"'?-l

I
l !! » Commercial Places ;

e} Iﬂ | - Convenience Stores
 washer yendirg - Super Markets
FB“I"QWE!‘IIJI'

— - Bakeries
— Fmee E.' - Restaurants,
Ar Condhioner f
- 0 - Telecom Service Companies :
| i - Service Stations
o L Miser
Freeeer - - Remote Eitﬂﬂ
I Micro Flug @ -1DC
3= for cooling & ventilation
EEE Baxery Showcase
N— e - - Residences and Offices ;
w e - Swimming Pool Pumps
Grocery Showcase - Appliances for

cooling and refrigeration
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lll. Technology

Patent Pending
Technology

“MPMT"

applied to
Micro Plug

Reegen

“about MPMT(Motor Power Management Technology)

PLUG"

MPMT does not use “Artificial” references such as a preferred “phase lag” or other “error”

comparisons.

Instead, MPMT develops control signal from “natural” Rotor-Slip changes in stator current caused by
well-known properties common to all induction motors and uses them in a novel way that enables a

motor to self-limit torque to work-of-a-moment reguirements.

Motor, workload and power source are arranged in a control loop wherein the stator current resistive
component commands optimum motor efficiency and power factor down to zero load plus protects

the motor from over-current with power line or mechanical faults.

Thus the motor itself controls stator power during soft start, as needed for sudden-load increases or
routine work-of-a-moment and turn off power ling current in the event of “excess” rotor slip.

Excess Slip Commands

Soft Start [MPMT-IC ] Torque Control Pulse

Accalarat {pulse-width varies with work-load)

Phase Anghe Turn-On

g - - - _ Contral Signalloop ____ gt

AC POWER SOURCE

Matches Motor
Torgque To Workload

Thyristor —I




IV. Product Range PLUG

FUWER SAVER

PS2B : 7 Amps MPC 15A : 15 Amps

* Easy Plug-ln for Plug & Play [ﬁdaptaf::le'for plug types)
PS2B » Compact size(NEMA 5-15)
» Application

- Household : Refrigerator, Freezer, Wall Mount Air-Conditianer
- Residence . Window type Air-Conditioner / up ta 6,000 BTU
= Mini-Market : Small glass door refrigerator

MPC 15A

= Easy Plug-In for Plug & Play (Adaptable for plug types)

= Application ; Refrigerator, Freezer, Mid-size Air-Conditionar, Etc,
- Restaurant ; Cooler, Merchandiser, Prep-Table
- Air-Conditioner up to 15,000 BTU

- Warehouse & Manufacture | Conveyor motor, Fan motor
- Coin Laundromat ; Gas Dryer

H
it ke |

MPC 20A/30A/40A/50A
N = Both far Indoor and Qutdoor use
= Wire connection Installation
= Application
- House ;| Roof mount Air-Conditioner up to 5 Ton, swimming pool pump
- Market | Milk cooler, Deli case, Beer dispenser
- Offica ; Air-Conditioner
- Farm : Down-hole-pump

Reegen



V. Benefits

Benefits

Just plug it in |

Proven
Advantages

of Micro Plug

Reegen

' Reduces the electricity consumption and monthly bill

= Househalds and commercial equipments : save up to 30% of electricity
- Industrial Mator : save up to B0% of electricity

Reduces the downtime of appliances

' Reduces the mechanical defects and increases mechanical durability
« Reduces the repair cost of appliances

* Extends the life-span of appliances

Increase the productivity in factories

* Reduces CO2 Emission

« Contributes to the preservation of natural resources

Froven energy saving device

- Up to 28% power savings reported by 3 independent test labs

- 16% on 2008 Energy Star rated refrigerator, but 28% on 2004 model
- Expects even more energy savings with older models

- 22% on 4 ton BETU air conditioner

Cost effective device : Uses only a few solid state components and firmwara

Fast RO : Low cost enables fast ROI (6 to 12 months)

Easy installation : Simply plugs into wall outlet and a cord is inserted in the unit

Small size : enough to fit behind refrigerators or any appliances

PLUG"



VI. Test & References(1)

Test Data by KETI{Korea Electronics Technology Institute) On March 31 ~ April 02, 2008

Test Data
in Korea

Test Data
in USA

for UL Approwval

Reegen

- Model ; Micro Plug PS2B - Applied Product : Single Phase AC Induction Mator

PLUG"™
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Test 1 Test 2 Test 3
Refngerator Refngerator
_ B ARG « Logo:Profile ArcticalGE) = Lage; LG
1 |Test Equipment Alr Conditioner and Heater | Model : PSC25STA * Model | LRSC269103W
: = Made in July 2007 = Made in 2007
= "Energy Star” product = "Energy Star’ product
2 |Manulacturer COLMANIUSA) GE{USA) LGILISA)
3 Ponwer Sourcea ACZ40WE0Hz AC120WE0Hz AC1 200 B0Hz
4 |Egquipment Capacity 4,0008TU T10 Liter 730 Liter
& Appdied Model MPC-308 P18 F3-1B
& Test Period 2007.8 298, 30 2007, 8. 18~8 22, 2007108 ~1012.
T |Wattwio. Micro Flug 5,009.4 Wans 94 Walls per hour 38 wall per hour
B Wiatlwith Micna Plug 3,858 Walts TEwalls per hour T2 walls per hour
8 | Saved Watt%) 421 Wiatts{22,3%) 15 Wiati per hour|18%:) 18 Watts per hour{18.1%)




VI. Test & References(2)

1. Installed Place
Fried Chicken Restaurant "Rich Rich"

2. Installed Equipment : & refrigerators
3. Model applied : Micra Plug PS-2B
4. Reference Period : March 2008 ~ May 2009

5. Results{ses the bill =)

1) Watts saving rate : 24.9%(830E\WH)
before installation{March) ; 3,335KW/ih
After installation(May) 2,505

2) Charge saving rate : 19%(50,330 won)
before installation{March) . 324,270 wan
After installation(May) C 263,940 wan

- Remarks ;
In Summer season, more savings will be achieved by
applving to air conditiconers

Reegen
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