@R CRE High Performance Film Capacitors Manufacturer
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WuXi CRE New Energy Technology Co.,Ltd




@cre Company Profile

POWER TECHNOLOGY

POWER TECHNOLOGY

| R CRE
Name: Wuxi CRE New Energy Technology Co., Ltd

l \

Address: No.789 Nanhu Avenue, Liangxi District, Wuxi City, SO 2 T RS '/Exce_“ence

Jiangsu Province, China
Factory Area: 33,000 m?
Total Staff: 325 (as of the end of 2023)
30 in the sales team 20 in the R&D process team
225 in the manufacturing team 25 in the quality team
Intellectual property rights: more than 30 invention and : |
utility model patents. Participated in the drafting of 10 a T O £/

Chinese industry standards

® Metallized polypropylene film capacitors (MKP) ® Very low inductance
L3 L L
Certification: 1SO9001, 1SO14001. ISO45001, IATF16949, © Wound capacto technalogy © Roks.compatble
® Epoxy resin sealing (UL94 V-0) ® Custom-made available
U L\ V D E ® High pulse strength and high contact reliablility ® Max operating temperature: 105 °C

@:www.cre-elec.com &#:0510-8102 8808 X:info@cre-elec.com
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POWER TECHNOLOGY

Obtained the Chinese high-tech
enterprise certification ;
Obtained IATF16949 certification;

Fully integrated resources, 3G lAUTCITE]L
and strived to become a
leader in the localization

Established Wuxi CRE New Entered the EV/HEV market, and )
Energy Technology Co., Ltd developed rail transit application of power electronics core
Focusing on the power products;Product exported to India, components

electronics market Europe and American

1979 2011 2013 2015 2018 2020 2023

CRE was a state-

owned enterprises

belong to Wuxi No.4 Expand the application of film Developing new energy market The company's annual
Capacitor Factory capacitors in the fields of green sales exceeded 35 million
energy, energy conservation UsD;

and environmental protection ll33{e CE\I1] Introduce three film
coating equipment within
2023, and achieve the
independent supporting
capacity of producing
1000T of metallized film
annually

applications, supporting products
in various applications such as
power generation, transmission, [ @eleJol=I ]
transformation, energy storage,
and electricity consumption;




@cre Sales Value

POWER TECHNOLOGY

Million USD Sales Value
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YangMin Unit
(Industrial Fields,
Photovoltaic/Wind &= ool MT T pimiwiey | Transit, Special Capacitor

ZhanPeng Unit
(New Energy Vehicles, Rail

L ﬁlf F

Power Production Line) § Production Line)

JinXin Unit ( Film Metalized Production Line)



Previous process



Packaging process
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Packaging process




R CRE Application

L 2 g = T N
DKMJ-S SMJ-P AKMJ-S
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@cre Application

POWER TECHNOLOGY

Key Industries

Solar Power &
Wind Power Automotive &
Charging Pile

Management System

[Power Quality
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Frequency Conversion




@ CRE Inverter

_ Topology _Snubber |
| — | ac/oc |  memesssses : W AC-filter

AC/DC :DC-1 ink : (Ot | P

- L ]
# | TS |« Te. Tl o

el el el
L1 I

EAC—FiIterE
o {nput) 3
CRE Solution
AC-filter DC-link Snubber
C3,C4 Cl C2
i
- e s e
AKMJ-S AKMJ-MC AKMJ-PS| DKMJ-S | DMJ-MC [DMJ-PS|SMJ]-P| SM]-TE | RMJ-PS
Voltage
250~6300 |250~6300| 150~1500 [150~1500
(VAC) | (VAC) | (vAC) | (VAC) 1?8;‘5’0 45(?/]3400)00 45(%4@)00 45(?/528?0 630~3000 (VDC)
(3 phase) |(1 phase)| (3 phase) |(3 phase)
Capacitance
3x10~1000 | 10~2000 | 3x10~200 | 10~500 | 1.5~50 | 100~20000 | 50~3000 | 2.2~150 0.15~4.7
(UF) (UF) (UF) (UF) (UF) (UF) (UF) (UF) (UF)
Standard: IEC-61071




@cre Photovoltaic Inverter

POWER TECHNOLOGY

.................

AC-filter
AL
42‘_‘|J=C2 TCS

CRE Solution

ooy

AC-filter DC-link Snubber
C3 C1 C2
. Pt
| =] =)
AKMJ-MC | AKMJ-PS DMJ-MC DMJ-PS SMJ-P SM1J-PS
Voltage
330~850 (VAC)330~850 (VAC) |450~2000 (VDC) |[450~2000 (VDC) 6(%?[;3)000
Capacitance
(3 phase) 1.5~30 100~1500 2.2~150 0.1~4.7
3x10~200 (UF) (UF) (UF) (UF) (UF)
Standard: [EC-61071




________________ . ! Snubber
AC/DC éDC—l ink ! DC/AC | .-~ Nuomassen

= X _____ +° Tor >@

CRE Solution

AC-filter DC-link Snubber

C3 C1 C2

=] =]

AKMJI-MC DMJ-MC SMJ-P

Voltage
450~850 (VAC) ~ ~
(3 phase) 450~2000 (VDC) 630~3000 (VDC)
Capacitance
3x10~100 (UF) |  100~1200 (UF) | 015~47 (UF)
Standard: [EC-61071




CRE Solution
DC-link Snubber
Cc1 C2

-
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fel i | e

[ L |

|
DKMJ-S DMJ-MC SMJ-P

=
L]

Voltage

. i 450~4500 450~4000 630~4500
bo-link : || feo-iink | (VDC) (VDC) (VDC)

Tor | 4{%m E:m = AL 44% Capacitance

I

100~10000 50~3000 0.15~4.7
(UF) (UF) (UF)
Standard: IEC-61071 TEC-60068




Rcre Power Flexible Transmission

POWER TECHNOLOGY

, P
VSC1 DC-1ink < > DCG-1ink NESE =2

......................

......................

CRE Solution

DC-1ink
c1

DKMJ-S

Voltage
1200~4500 (VDC)

Capacitance
1000~20000 (UF)
Standard: : IEC-61071 IEC-60068
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...............

AC/DC  :DpC-1link é DC/AC | ‘femeemeeeeeees '

—E

CRE Solution

DC-link Snubber
c1 C2
S ms Bs B
[ 2l e "Illla
5 2l.% '
58
DKM]J-S SMJ-P RMJ-PC
Voltage
450~4500 630~4500 630~6000
(VDC) (VDC) (VDC)
Capacitance
100~10000 0.15~4.7 0.5~20
(UF) (UF) (UF)
Standard: : IEC-61071 IEC-60068

19/38



POWER TECHNOLOGY

' . k| | Topology

CRE Solution

DC-link Snubber
C1 C2
B8 G
DKMJ-AP DMJ-PC DMJ-PS SMJ-P SMJ-PS
Voltage
450~1200 630~2000
(VDC) (VDC)
Capacitance
100~5000 (UF) [10~500 (UF) [1~150 (UF) | 0.15~4.7 (UF)

Standard: [EC-61071 ,AEC-Q200




EV & HEV Charging Pile
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s 0
o
v e

M|

X2 SMJ-PS DMJ-PS
Voltage
250/275/310 850~2000 450~1200 450~1200
(VAC) (VDC) (VDC) (VDC)
Capacitance
0.0022x10 (UF) 0.033~5 (UF) 50~500 (UF) 1~50 (UF)

Standard: IEC-61071




@cRre  Cardiac Defibrillator (AED)
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human body
—

CRE Solution

DC-link
C1

DEMJ-PC

Voltage
1500~5000 (VDC)

Capacitance
32~200 (UF)
Standard: IEC-61071




Rcre  Uninterruptible Power Supply (UPS)

POWER TECHNOLOGY

; n E DC/AC AC-filter
£ L B
T Te o
Battery Snubber
CRE Solution
EMC Snubber AC Filter
C2 c3
e 5
X2 SMJ-P SMJ-PS AKMJ-MC AKMJ-PS
Voltage
250/275/310 450~2000 150~1200 150~450
(VAC) (VDC) (VAC) (VAC)
Capacitance
0.0022x10 (UF) | 0.1~4.7 (UF) | 5~500 (UF) | 1~50 (UF)
Standard: IEC-61071




@ cre Production Capacity

POWER TECHNOLOGY

®Molded Case Pin @ Cylindrical Aluminum Case ®Customized Special @Conventional Industrial ®EV/HEV  Capacitor
Capacitor Capacitor Capacitor Capacitor

* Capacity: * Capacity: * Capacity: * Capacity: * Capacity:
3 Million/ Month  120Kpcs/Month 3000Pcs/Month 2 Million/Month 30K Pcs /Month




Equipment Introduction

Vacuum Coating Machine (950 model) Quantity: 3
Slitting Machine: 9

HUAWE| Mate 3Pro 56
13

SuperSeraing CingiCamera | LEICA

oo
oo

Capacity Introduction

Thickness: 2.0~12um(PP)

Types: Standard Sheet Resistance/High Sheet
Resistance/Safety Film/Moisture-Resistant

Average Production: More than 120 tons/month




Round Element Winding Machine \0 I

Quantity: 15 —
Capacity: Elements 15,000pcs/day

Flat Element Winding Machine

Quantity: 38
Capacity: Elements 100,000pcs/day
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Features

% Cylindrical aluminum shell, dry resin
package

% Suitable for single element or multi-
element parallel combination
use, modular

% The use of replaceable electrolytic
capacitors,
Has higher overcurrent capability

% High reliability, all components

100% full inspection after high temperature
electrical aging

Application areas

Power quality; Photovoltaic/wind power;
Inverter; inverter power supply

Typical Specifications

650(uF)-600VDC
750(puF)-800VDC
750(puF)-900VDC
170(puF)-1100VDC
420(pF)-1100VDC
600(uF)-1100VDC
420(pF)-1200VDC
600(uF)-1200VDC




@ CRe Cylindrical Aluminum Case Capacitor Production Process Flow:
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Process Flow Diagram

Raw Material S —
. Winding Metal Spray Heat Setting Empowerment
Testing .
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R .
| |
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Rcre Leading Product

POWER TECHNOLOGY

Features

% Plastic shell, dry resin package;

% Suitable for PCB, multi-component
series-parallel combination, modular use;

% Process guarantee of Automated
production line, good product quality

consistency;

% Meet the harsh environment such as
high temperature and high humidity

Application areas

Photovoltaic inverter; energy storage;
Inverter; inverter power supply

DMJ-PS

Typical Specifications

2(uF)-1100VDC
10(pF)-1100VDC
12(p1F)-1100VDC
15(uF)-1100VDC
25(uF)-1100VDC
40(pF)-1100VDC
6.5(F)-1500VDC

12(pF)-700VDC
12(uF)-800VDC
14(uF)-800VDC
22(uF)-800VDC

50(pF)-600VDC
50(uF)-900VDC
75(uF)-700VDC
110(uF)-550VDC
140(pF)-550VDC

29/26
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Process Flow Diagram

Raw Material Sl —
: Winding Heat Setting Metal Spray Empowerment&
Inspection :
detection
oo 1:
|
Automatic Welding !

- Shell Assembly - Positioning - One-shot Vacuum Potting - Online Curing Integrated Machine | ;

Automatic Appearance/ |
Curing Detection of Dimensional
Finished Product Inspection

N

Product Testing

Inbound &
Delivery

rking/Counti
ng/Packaging

P R L EShIDARLUE




@@ CcRe New Energy Vehicle Capacitor

POWER TECHNOLOGY
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POWER TECHNOLOGY

- | Current Capacity: 20,000 pcs/month
Next Step Capacity Planning: 100,000 pcs/month




POWER TECHNOLOGY

Features:

% Metal casing, dry resin encapsulation;

% Highly suitable for customized design of large
equipment, can achieve extremely large capacity and
high voltage;can be custom-made;

% The shape and mounting structure can be flexibly
designed, easy and convenient to install;

% Low sense (ESL) internal structure design, which is

conducive to the even of distribution of current flow,
and has a great over-ripple current capacity through
reasonable heat dissipation design;

Typical Application Fields:

Power Transmission (Flexible DC);
Special Frequency Converters;
Rail Traction;Variable Frequency Drive;




Current Capacity: 1.5Kpcs/month
Next Step Capacity Planning: 3Kpcs/month




The development and widespread application of
modern power electronics variable frequency
technology have changed the design of modern
welding equipment. Inverter welding equipment
works at higher frequencies, is more efficient,and
through optimized design, become more compact
and lightweight.

Film capacitors are the main capacitors used,
especially in the DC-Ilink section, film capacitors
have largely replaced the original electrolytic
capacitors.

Welding machine capacitor production line is our
company's earliest mature production line. All series
have standardized production. Have been leading
the market share in this field for a long time.

Inverter Welding Machine

AidAA Jf‘ HK } o
==

AidA T" _IKi

ik & |,
idk 1 1

% < .

C1: EMC-filter AKMJ-3 m
DMJ-MT g .
C2: DC-link DMJ-PC o BB
DMJ-PS 2\ N4 -
C3: Snubber SMJ-P < ﬁ
SMJ-TE .

C4: Resonance/ Rrw-P i

Coupling .

Current Capacity:
250Kpcs/month



Rcre Ra&D Capacity
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Technology guidance
Cooperate with universities and R&D institutions to provide film capacitor solutions for various
advanced technology applications

Incorporate technology development direction and R&D team building into the company's medium
and long-term development plan

Professional ability

"4

The engineers have more than 20 years of working experience, who can optimize the design of
products for the pursuit of the best cost performance, quickly respond to customer requirements
and provide design solutions and samples

N Quick service
Our R&D team will respond to customer within 24h, and provide customers with solution within 48h.



BsRAE
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Experimental ability:

. Ad!va-medi Exp)em

Able to meet all testing requirements of IEC 61071
and AEC-Q200 standards

Simulation platform

mental Platform

Structural simulation

HHHHHIHHH!HH!
LTI
T l

3 Thermal simulation
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- Key Test Items and Verification Capabilities

Type Test ltems

Appearance and dimension inspection
Voltage test between terminals Ut-t

AC voltage test between terminals and
case Ut—-c

Impulse discharge test (dv/dt test)
Capacitance and tg & measurement

Equivalent series resistance (ESR)
measurement

Insulation resistance measurement

Mechanical test

Impulse discharge test
Self-healing test
Environmental test

Thermal stability test
Resonant frequency measurement
Endurance test

High temperature and high
humidity load test



- Key Tests and Verification Capabilities

High-Temperature Power Aging

*Our biggest advantage is the 100% high-
temperature power aging of the products
before delivery.

xAging at the highest operating temperature
and working voltage to select bad products

in the early stage. : )
y stad Intelligent Aging
e Management System

il "-':mmummnmmmm;wuwm;mmmmwm.w .

T T e e T

i} fia]

O = R

Scanning each component 9 Fi“ﬁo e -
to record data,and s 1

recording voltage and o

leakage current separately;

1=
250! $REE S

{8 78 R

The failure distribution of products generally follows
the“Bathtub Curve”where the majority of failures
occur in the early stages of product
use.Components that have undergone early failure

long-term accumulation of
data is of great help for

screening have a failure rate that is an order of material analysis.
magnitude lower than that of components that have

not been aged.
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- Key Tests and Verification Capabilities

Impulse Discharge Test

Discharge through a short—circuit device as
close as possible to the capacitor (discharge
current = 1.1 * maximum impulse current Is), the
capacitor should be able to withstand five such
discharges within 10 minutes. Within 5 minutes
following this test, perform a polarity withstand
voltage test between its terminals.

No abnormalities in the voltage withstand test.

AC/C<X1%, tand <1.2tan  ;+1*104tan & —the
value after the test, tan 0 —the value before
the test.

The discharge current can be limited to 1.1 X
maximum impulse currentls by adjusting the
voltage and discharge resistance.

Pulse Current Test Power Supply

M Pos: 0.000s CURSOR
27
E1ES

e
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- Key Tests and Verification Capabilities

® Self-healing Test

The capacitor should withstand a test voltage
of 1.5Un for 10s. |f the number of breakdowns
during this test is =5 times, the test ends;

| f the number of breakdowns during this test
1s<5, the voltage should be slowly increased
until 5 breakdowns occur from the start of
the test;

Or until the voltage reaches 2.5 times the
rated voltage. |f reaching this level, still
less than 5 breakdowns within 10s, the test
should end.

The change in capacitance AC/C< X0. 5%,
tand <1.1tand, initial valuet1 X104

11000
L9000
5000
o000
07000}
[T
23000
G000+
000
o300
e
w0000
3000
@0e0s

Self-healing Test Bench
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- Key Tests and Verifica'aion Capabilities

® Environmental Test

High—-Temperature Storage Test e

Low—Temperature Storage Test

Temperature Sudden Change Test ®

Constant Humidity and
Temperature Test

High Temperature
and Humidity Test
Chamber

¢

High—-Temperature Storage:Place the capacitor in a test chamber with a temperature of
the upper category temperature (85° C) for 96h=Xt4h;

Low—Temperature Storage:Place the capacitor in a test chamber with a temperature of
-40° C for 48h=*2h;

Temperature Sudden Change Test:Keep at the lowest operating temperature —40°C*3°C
for 2h; the highest operating temperature +85CZxX3°C for 2h; the transition time
between the two should not exceed 3 minutes, and continue for 5 cycles;

Constant Humidity and Temperature Test:Under the conditions of T=(40X2)°C,
RH=(93%3)% for 21 days or 56 days;

After the constant test is completed, perform a routine test between terminals
voltage and a routine test between the terminal and the case voltage;

Acceptance Criteria:
No abnormalities in appearance;

Capacitance change: AGC/C<<0.5%, Ris*CN=10000s;

| &ian
14:23:
2024-04-15

Two-chamber High-Low Temperature Shock Test Chamber-Controller
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- Key Tests and Verification Capabilities

® Thermal Stability Test

Place the capacitor in a test chamber with
a cooling air temperature (6 amb+5)°'C*2°C,
apply a current source to keep the current
through the capacitor constant at Imax, for
a duration of =48 hours.During the last 6
hours of the test, the temperature near the
top of the casing should be measured at
least 4 times. During this entire 6 hour
period, the increase in temperature rise
should not exceed 1°'C. |f a larger change
Is observed, the test should be continued
until the requirement is met for 4
consecutive measurements within a 6—hour
per iod.

AC/C<X1%, tand <<1.2tan & ;+1*1074,
Hotspot temperature less than the upper
limit value

High Frequency DC Ripple Power Supply

gifisRA  FORBIE

~ 2000V 1100V
L amt (R

. 0.200 A
' i A

Ripple Current Test Power Supply

PUTT I U T
12,04 v (1101 /¥S8

Temperature Curve Recording
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- Key Tests and Verification Capabilities
Resonant Frequency Measurement (ESL Measurement)

B Use the impedance analyzer with high frequency range to sweep the frequency and
obtain the impedance curve of the test sample, the frequency at the lowest point of
impedance is the resonant frequency.Calculate the equivalent series inductance

(ESL) based on this frequency;

B Charge the test sample with DC electricity, then discharge it through a gap
located directly at the terminals of the capacitor. Record the discharge current
waveform with an oscilloscope, and calculate the equivalent series inductance (ESL)

from the discharge current waveform;

€ The equivalent series inductance is less than the specified value;

CE: 3-50885RF DU: 3-24421n Np:  nanm  QRi-289-0)  .F:32- e SE
Wax-"0-04535 0 A:1-00000kNZ Win= 0-00397 0 4-33 G0adkNz 3 + broneorts ) _ DIGITAL STORAGE OSCILLOSCOPE
Hax= 0-00000PF B: 0-00000HZ Win= (-0000 : 0-00000HZ © :-1-56489 r i ek

CURSOR
2z
i ]
1Bk

ot 78,005
v g 12820
aV 200my

| bR
5
= v

f: BOTTOW=3-04966m TOP=54-4307m 0 uujlurl-w-nuuu 10P=-5650-8331R
ST af= _ LEv:1-p0000 o STOPZINA-
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- Key Tests and Verification Capabilities

® Endurance Test

High Temperature Endurance Test

Place the capacitor in the test chamber, heat the
test chamber to the operating temperature, and
apply a 1.3Un DC voltage (1.25Un for AC) to the
capacitor for 1000 hours under the test temperature
environment. The endurance test should stop at 500
hours, and the capacitor should be powered off and
cooled in the air at room temperature, and 1000
discharges should be performed on the capacitor,
with a peak current of 1.4 times the maximum peak
current T, In the shortest time, re—energize the
capacitor to complete the test

Capacitance change: AC/C<=*3%

Common endurance test temperatures are 70°C. 85°C
and 105°C; |f the test voltage is increased by 10%,
the test time can be halved.

+ - 0 s L
|'l__.__'!t LR N N

DC Test Power Supply

AC Test Power Supply
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- Key Tests and Verification Capabilities

® Humidity Load Test

Place the capacitor in a temperature of
70x2°C, humidity 95X 3%RH, apply the rated
voltage Un, and run continuously for 1000
hours;

After the test, retest the capacitor for
polarity voltage and polarity case voltage;

Capacitance change: AC/C< 2%, insulation
resistance after testing R,.==Rated Nominal

Value*50%; R ———
Common temperature and .
humidity combinations also
include:

T=60X2°C, humidity93 =+ 3%RH
T=70X2°C, humidity95 % 3%RH
T=85*2°C, humidity85 % 3%RH

High Temperature and
Humidity Test Chamber




a

cre Quality Assurance
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rade raae

Standards: Standard:
IEC 384-14 AEC-Q200
IEC 61071

Quality system:

ISO 9001 IATF 16949

Quality Management Thinking:
Thinking about how to identify risks in
terms of solving problems after they
occur;

Preventing problems in advance for
good quality planning transformation;
Maximize product stability, consistency
and guarantee product quality.

Three inspection process flow chart

Quality system:

No. Vendors Technical Dept. Manufacturing Dept. [Quality Assurance Dept Material Dept. clients
incoming
materialks
Warshouse managers
check quantities and
specifications
Enter the waiting
Take raw materials |
0 production
IPQC inspection
found non-
conforming products
I
|ssue intergal quality
abnormality feedback form 3
Technical Dept, Manufacturing
Dept, Engineering Dept
| NG
Non-conforming
IPQC roducts handling  ——F—————

oQc

+

Send to test

"0 defect"
inspection =
Non-conforming
product management |« NG
processing
OK

Seal of conformity / preparation
of shipping inspection report

»| Productsinto
the warehouse

Deliver to
clients
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Thank You

We hope to be your trusted partner.




