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We are the world’s leading
global manufacturer of
electric motors and controls

1973 $16.5B $26.8B

FOUNDED FY2023 REVENUE* MARKET CAPITALIZATION

*CONVERSION RATE OF 145¥ TO 1USD



IT you drive a car
abroad, wash gour
clothes, watch a ‘
use a camera or talk
a phone, you are
Nidec technoloqu.
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' @ Focus on custom generators up to 25 MW

- @ Lower volume, higher customization

@ Increasing capacity - 100-150% output
@ Dedicated Remanufacturing area

Lexington, TN (Leroy-Somer)
@ Focus on industrial generators 800 kW - 4000 kW
i © Medium Volume
sl @ Increasing Capacity - 150-200% output
. @ Dedicated Remanufacturing Area

 Houma, LA & Houston, TX

(Houma Armature Works)
50+ years of motor and generator service
24/7 on-call field service teams
25,000+ service trips complete
8,000+ motor, control and related products
ISO 9001:2015 certified and EASA Accredited

® DD

Reynosa, Mexico (Leroy-Somer)

@ Focus on industrial generators 25 kW - 2500
kW, + components for larger generators

s © Higher Volume, lower customization

' @ Increasing Capacity - 200% + output

Electric Power Generation — Americas (EPGA /




Nidec Power - World Leader in Generators

1

KATO ENGINEERING

“ Leroy-Somer brand recognition for
critical backup power applications-
known for product performance and

quality

KVA[50 Hz : ] _ weercesiees 12000KW o 25000kW
kwfsoHz 4 - : y

Low Voltage Alternators Medium and High Voltage Altermators
(690 V max.) {700V to15000V.)

s Compatibility with all prime movers- T
low, medium and high-speed Diesel and LEROY-SOMER

Gas engines, and Gas, Hydro, ORC,
Steam, sCO2 and Wind turbines-to
reach all segments of power
generation

Power




Kato Engineering Turbine Generators

Kato Engineering turbine
generators are designed for
efficiency and durability for
use in demanding

=1e) ol IloT-Nu[o)a -l N 1=V eT o)1 =R A= Output Range: 1,000 - 25,000 KW
Voltage: 400V (up to 5200Amps) - 15,000 Volts

with extremely low Speed: 1500 - 1800RPM
vibration levels, can be Power factor: 0.8 leading to 0.95 lagging
Frequency: 50/60hz
sound-attenuated and Enclosures: ODP, DIDO, WPI, WPII, TEWAC (CACW), TEAAC (CACA)
req uire minimal Insulation: Class H epoxy VPl insulation system
. Excitation: Brushless Excitation with PMG
maintenance. Standards/Compliance: NEMA, IEEE, IEC, API548, CE marking, CENELEC

Certifications Available: All marine agencies, USCG, CSA, UL, IECEX,
ATEX, Hazardous locations
Quality Assessment: ABS, DNV, QAR, QAN, CSA, UL, ISO 9001
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AC Generator
Principles &
Components




AC Generator Principles and Components

An AC generator is a machine
that converts mechanical
enerqgy into electrical enerqgu.

The mechanical energy is
typically supplied by engines
and turbines (“prime movers”).

The output is an alternating
electrical power in the form of
alternating voltage and
current.




Generator Principles

Prime mover rotates the generator shaft, and as the PMG (permanent magnet
generator) rotor spins, the magnets produce AC voltage in the PMG stator.

The Automatic Voltage Regulator (AVR) rectifies the AC voltage and applies the DC voltage to
the exciter stator.

A three-phase AC
voltage appears at the
exciter rotor and is
rectified to DC by the
rotating rectifier.

Main Stator

Main Rotor

The DC voltage appears S
in the main revolving rotor
field and induces a higher
AC three-phase voltage in
the main stator.

Prime
8 Mover

This AC voltage is sensed by
the regulator, compared to a
reference level, and output AC
voltage is adjusted accordingly.




Generator Components

Standard AC Generator

Gland Plate

PMG Stator

PMG Rotor

Exciter Rotor

Exciter Stator

Bearing End Bracket
Drive End Drive End

10



Main Stator and Rotor

Unwound
stacked laminations
* The main statoris a Stator

stationary steel core of
stacked laminations
shaped to hold the
windings and is the 4 Pole
main component Rotating . stacked
carrying the current Rectifier S laminations
and delivering the Rotor with
output power to the windings
equipment.

“——— Main rotor (field)
Exciter rotor
(armature)

« The mainrotorisa
rotating electro-
magnet comprised of
poles having
alternating-polarity .~
creating the field that
induces AC Voltage in.-
the main stator ’
windings.

4 Pole
Solid Rotor Shaft
w/o windings

M
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Bearings

Capable
Grease
Vulnerable

Must remove
coupling

Good for black start
since no pre-lube
required.

~200 hours

Capable
Grease
Vulnerable

Must remove
coupling

Spherical roller
provides easy
alignment.

~200 hours

Oil
Vulnerable

Easy/split

Spherical seat
provides easy
alignment.

~8000 hours

High capability
Qil

Capable
Easy/split

Available with
integral insulation.
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Vacuum Pressure Impregnation (VPI)




Generator
Sizing

14




Generator Sizing

Ingress Protection

Solid Objects

Ingress
Protection

1.05

IP54

Against Water

Code

ALTITUDE/AMBIENT TEMPERATURE DERATE FACTORS FOR GENERATORS

1.00

Pole

Count RPM Hz
1500 50

4
1800 60
1000 50
1200 60
750 50

8
900 60
600 50

10
720 60

0.70
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0.65

0.60

H Insulation
generator w/
Class B temp.
rise would be
larger than H
insulation w/
Class Frise

500 1000 1500 2000 2500 3000

Altitude (m)

Up to 7000 V

Over 7000 V

Field Windings

Resistance

Embedded
detector

Embedded
detector

Embedded
detector

Resistance

3500 4000 4500 5000

Temperature Rise °C
Class of Insulation System

60
70

65

60

65

80
90

85

80
80

105
115

110

105
105

125
140

135

125
125

. Measurement

Armature Windings
1. All kVA ratings

2.1563 kVA and
less

3. Over 1563 kVA
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A Power Analogy

A A
Reactive

power
(VAR)

Active

power

(W)
Apparent
power
(VA)
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ODP - Open Drip Proof




Weather Protected Il - WPII S

Filter Access Cover

™~ Air Differential
Pressure Switch
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-Air Cooled - TEWAC (CACW)

to

Totally Enclosed Water




Totally Enclosed Water-to-Air Cooled - TEWAC (CACW)

Leak Detector

Drip Tray
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Totally Enclosed Air-to-Air Cooled - TEAAC




Generator Sizing
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Protection devices commonly selected for Geothermal generators

Nider
Power

Prime
Mover

i

Generator

v

‘ Excitation \

J

an

‘ Monitoring \

f\—l Load ‘
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Protection devices commonly selected for Geothermal generators

Frame Space
Heater Access

Pressure Relief
Diaphragm




Hazardous Locations Geothermal Generators

Divisions




Monitoring devices commonly selected for Geothermal generators
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Prime
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Monitoring devices commonly selected for Geothermal generators
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ThanK you SWRI San Antonio
for providing this opportunity to




	GEMS 2024 Workshop – SwRI San Antonio�Nidec Power- Kato Engineering�Harness the Heat: Generator Designs�for� Geothermal Power Generation
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Nidec Power - World Leader in Generators
	Kato Engineering Turbine Generators 
	AC Generator Principles & Components
	AC Generator Principles and Components
	Generator Principles
	Generator Components
	Main Stator and Rotor
	Slide Number 12
	Vacuum Pressure Impregnation (VPI)
	Generator Sizing
	Generator Sizing
	A Power Analogy
	ODP – Open Drip Proof
	Weather Protected II – WPII
	Totally Enclosed Water-to-Air Cooled – TEWAC (CACW)
	Totally Enclosed Water-to-Air Cooled – TEWAC (CACW)
	Totally Enclosed Air-to-Air Cooled - TEAAC
	Generator Sizing
	Protection devices commonly selected for Geothermal generators
	Protection devices commonly selected for Geothermal generators
	Hazardous Locations Geothermal Generators
	Monitoring devices commonly selected for Geothermal generators
	Monitoring devices commonly selected for Geothermal generators
	Thank you SwRI San Antonio�for providing this opportunity to �Nidec Power- Kato Engineering

