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Welcome to this Edition 1 - 2025 version of the SINOVOLTAICS
PV Module Manufacturer Ranking Report.

The Altman-Z Scores In this report has been calculated from
March 2022 until December 2024, and provide detailed insight
how the financial strength of PV manufacturers has evolved over
the past 3 years.



What's the value
of Altman-Z
Scores?

Why is financial
stability
important?
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Altman-Z Scores are calculated to understand which PV module
manufacturers are financially stable, and which players are at
risk of going bankrupt.

For any stakeholder involved in solar projects, the financial
stability of the manufacturer is of crucial importance.

Sanlelevilne] Selcle 2V aaeelllies elka. leEnelEly | Selelc
manufacturers provides for a better hedge against the potential
risks of collapsing return of investment (ROI) of any PV project.

Ultimately, the financial stability of a PV module manufacturer
is geared to the validity and enforceability of the warranty
policies on its modules. Most people realize that today's PV
module manufacturers will probably not be around in 25 years.
However for the short to medium term, you want to be sure that
warranties are in place.

In Mmany years to come, lots of PV projects will likely face this
tough question: whom to contact with performance complaints
and replacement requests regarding a malfunctioning module
after 2, 5 or even 15 years?



2022 - 2024:
rating of

PV module
manufacturers
worldwide
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INnthisreportwe presentyou the Altman Z-Scores of 60+ solarPV
module manufacturers. This report can be used to see how one
Mmanufacturer matches up to the other,and can be an important
indicator when selecting your PV module manufacturer.

The Altman Z-Scores show you which PV module manufacturers
are financially strong, and which manufacturers are in the risk
zone of going bankrupt within the coming 2 years.

On the following pages you find the full table showing the
Altman Z-Scores of the major, publicly listed Asian, European
and American manufacturers.

The scores have been calculated by team Sinovoltaics with the
use of publicly available financial data.



MANUFACTURERS RANKING | TREND | MAR22 | JUL22 | SEP22 | DEC22 | MAR23 | JUN23 | SEP23  DEC23  MAR24  JUN24 | SEP24 | DEC24 LISTING

INSOLATION ENERGY ] A 4.22 1738 3129 3202 3635  BOM:543620
WAAREE RENEWABLE TECHNOLOGIES 2 J 48 577 686 704 942 686 1066 206 2919 2737 1476  BOM:534618
SOLEX ENERGY LTD 3 J | 323 3.78 462 666 755 749  NSE:SMSOLEX
ETERBRIGHT (HIWIN) 4 1 382 357 322 363 427 415 377 435 503 396 398 567 TPE:2049
FIRST SOLAR 5 J 525 428 687 717 641 561 476 475 444 521 582  4.49 NAS:FSLR
ot |(r:~lg)|30 BOWAY 6 A 257 261 239 245 259 259 251 259 273 316 291 315 SHSE:601137
2:533)50"‘““ (DMEGC MAGNETICS 7 J 403 501 431 4mM 388 367 34 284 307 275 285 273  SZSE:002056
PHONO SOLAR (SUMEC) 8 A 306 327 324 295 318 322 287 274 276 271 263 269  SHSE:600710
ERA SOLAR (YONGGAO GROUP) 9 A 3 26 298 278 225 24 299 328 338 23 261 264  SZSE:002641
HT SAAE 10 A 2.3 251 227 193 218 213 209 19 156 137 2. 258  SHSE:60015]
KYOCERA n J 3 3.03 3 298 288 281 296 284 265 266 245  OTCPK:KYOCY
LG SOLAR 12 J 246 246 247 23 247 245 235 224 23 234 235 226  XKRX:066570
TSEC 13 J 278 247 28 268 333 314 304 32 3N 317 263 225 TPE:6443
LINYANG ENERGY 14 J 297 303 289 307 302 308 266 221 222 24 234 223  SHSE:601222
PENNAR INDUSTRIES 15 J 19 174 191 196 204 209 22 226 23 258 216 BOM:513228
MISSION SOLAR (OCI) 16 J | 224 2 252 243 339 341 344 274 28 258 207  XKRX:010060
e a0 HUASUN TECHNOLOGY 17 P 664 468 351 286 303 261 248 214 194 204 206  SZSE:000790
BHARAT HEAVY ELECTRICALS 18 Y o7 097 1M 1.01 3 131 168 203 245 219 197 NSE:BHEL
TOPRAYSOLAR 19 0N 229 2.3 218 216 = 244 228 222 23 2.1 161 189 196  SZSE:002218
ADANI SOLAR (ADANI ENTERPRISES) 20 J 26 313 379 42 2235 27 274 263 294 275 275 193  NSE:ADANIENT

*The trend column in the table reflects a comparison of the current quarter score to the previous one.

¢©sn\|o

%y VOLTAICS 5

ZERO RISK SOLAR & BESS



MANUFACTURERS RANKING| TREND | MAR22 | JUL22 SEP22 DEC22 MAR23 JUN23 SEP23 DEC23 @ MAR24 | JUN24 SEP23 DEC24 LISTING

ALMADEN 21 J 3.06 4.55 3.9 3.61 3m 2.95 2.72 2.7 254 2.21 212 1.86 SZSE:002623
I‘é‘gﬁzgﬁg CIE-IYA(I:-I::_:IDEW 2o 22 N 2.64 2.54 2.74 2.92 2.73 2.25 2.36 1.88 176 1.85 BISE:835985
HANSOL 23 N 2.44 1.83 2.01 1.99 2.04 2.1 2.22 2.32 2.04 1.9 177 1.8 XKRX:004710
Eg:g(l;?mn (LONGI GREEN 24 J 5.72 6.3 47 | 3.88 4.4 373 337 2.91 278 = 204 197 178 SHSE:601012
MOTECH 25 J 2.4 2.24 2.1 2.26 2.86 2.73 2.45 2.69 25 2.61 2.1 1.77 ROCO:6244
BYD 26 J 2.54 298 @ 223 1.83 1.95 1.86 1.79 174 1.61 176 2 176  OTCPK:BYDDF
TAINERGY 27 J 1.55 11 1.38 1.47 6.32 6.42 6.5 6.72 5.2 4.51 3.52 175 TPE:4934
JINKOSOLAR 28 J 1.87 217 1.92 2.21 2.22 2.02 2.07 2.03 1.85 1.91 173 SHSE:688223
SHINSUNG E&G 29 J 1.47 176 1.94 1.91 2.42 2.6 2.37 2.25 215 1.93 1.83 1.6 XKRX:0T1930
ASTRONERGY (CHINT GROUP) 30 A 218 1.98 1.67 177 1.96 1.96 1.65 1.59 1.58 1.53 1.48 1.52 SHSE:601877
RITEK 3] M 0.86 0.9 0.89  0.88 1.02 1.06 0.97 097  0.96 118 1.23 1.5 TPE:2349
TOPSOLA (HONGRUN GROUP) 32 N 1.4 133 1.28 116 1.47 1.47 1.35 137 1.35 1.26 1.28 137 SZSE:002062
HYUNDAI HEAVY INDUSTRIES 33 N 1.08 077 094 11 1.28 1.3 127 113 117 118 1.23 1.28 XKRX:267250
TATA SOLAR (TATA POWER) 34 J 113 1.09 0.92 096  0.93 0.99 132 1.22 1.38 1.63 173 127  NSE:TATAPOWER
TRINA SOLAR 35 J 2.66 2.62 2.65 2.61 2.2 2.04 1.83 176 1.69 1.51 14 1.24 SHSE:688599
g:igﬁsomn (SHANSHAN 36 J 3.23 354 = 293 2.36 2.31 219 2 1.87 178 1.25 1.27 1.24 SHSE:600884
JA SOLAR 37 J 2.89 3.32 3.19 304  3.78 3.82 2.62 2.07 1.98 14 1.26 1.21 SZSE:002459
CECEP 38 J 1.32 13 1.38 15 153 153 1.43 1.38 1.36 1.28 125 1.21 SZSE:000591
AU OPTRONICS 39 J 246 226 213 1.56 094  0.94 0.82 1.08 113 119 117 113 OTCPK:AUOTY
OEEG SOLARIGINO AMERICAN 40 J 179 17 1.61 173 183 184 17 1.67 17 146 117 1.09 ROCO:5483

SILICON PRODUCTS)

*The trend column in the table reflects a comparison of the current quarter score to the previous one.
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MANUFACTURERS RANKING TREND | MAR22 | JUL22 SEP22 DEC22 | MAR23 | JUN23 SEP23 DEC23 MAR24 | JUN24 | SEP24 | DEC24 LISTING

Zzgﬁ\s;ﬂ SOLAR FONGINE 41 \1/ 3.85 4.7 4.57 3.88 3.95 3.79 3.62 2.84 2.83 1.8 1.26 1.02 SHSE:600438
.?é: (I:' HS : (S)T_I(E;éLNTEG RATION 42 'I‘ 0.66 0.53 0.57 0.26 0.97 0.95 1.1 0.97 0.95 0.68 0.8 0.9 SZSE:002506
TCL TECHNOLOGY 43 \1/ 1.06 0.92 0.79 0.77 0.75 0.76 0.78 0.85 0.89 0.83 0.8 0.74 SZSE:000100
CANADIAN SOLAR 44 \1/ 1.36 1.22 1.41 1.44 1.42 1.55 1.37 1.29 1.26 0.96 0.89 0.73 NAS:CSIQ
JOLYWOOD 45 \1, 2.06 1.6 1.47 1.43 1.61 1.56 1.41 1.52 1.44 1.19 1.01 0.66 SZSE:300393
JIAWEI RENEWABLE 46 \1/ 2.02 1.95 2.77 2.99 414 3.03 2.48 1.74 1.48 1.27 1.08 0.65 SZSE:300317
RISEN ENERGY 47 \1/ 1.32 1.47 1.44 1.39 1.61 1.56 1.34 1.2] 1.17 0.99 0.77 0.56 SZSE:300118
ANJI TECHNOLOGY 48 \1/ 1.61 1.55 1.51 1.43 1.42 1.45 1.39 1.32 11 0.93 0.76 0.56 TPE:6477
;Ig:lﬁ:—(l)ﬁlg)-CELLS (HANWHA 49 \1/ 1.36 1.33 1.41 1.35 1.65 1.55 1.37 1.32 1.13 0.85 0.67 0.54 XKRX:009830
;Ié’ 3 I';IZ%HNE; UG (_;\(; l%HONG-H LA 50 \1/ 3.03 4.1 3.12 2.64 2.26 2.33 2.07 1.75 1.62 1.08 0.85 0.51 SZSE:002129
S-ENERGY 51 \1/ 1.09 0.81 0.85 0.67 0.87 0.67 0.85 0.73 0.6 0.52 0.47 0.39 XKRX:095910
EGING PV 52 \1, 1.02 0.98 1.36 1.03 1.85 1.91 1.67 1.41 1.35 0.83 0.63 0.38 SHSE:600537
;: : F? GL¢(F§C()|)-| BCRAN SREEN 53 \1, 4.06 4.81 5.09 4.46 3.31 2.15 1.19 1 0.5 0.5 0.3 SHSE:603185
RENEW ENERGY GLOBAL 54 ’I‘ 0.48 0.48 0.41 0.36 0.28 0.31 0.32 0.3 0.3 0.27 0.28 NAS:RNW
REC 55 \1, 2.56 1.93 1.16 0.9 0.95 0.8 1.57 1.42 1.16 0.89 0.21 OSL:RECSI
URE 56 \1, 1.26 2.24 2.35 2.2 2.2 2.1 1.66 1.39 0.64 0.54 0.35 0.19 TPE:3576
AIKO SOLAR 57 \l, 2.62 4.33 3.21 3.63 3.67 4.7 2.99 2.2 2.02 1.06 0.5 0.13 SHSE:600732
AKCOME 58 2.14 1.84 1.07 0.84 0.93 0.81 0.78 0.63 0.56 -0.62 -0.62 -0.62 SZSE:002610
SOLARTRON 59 \1, -0.97 -1.12 -1.19 -1.39 -0.18 -0.84 -0.56 -0.56 -0.48 -1.02 -1.15 -1.19 BKK:SOLAR
SSRGS UING ARG 60 \1/ 2.39 3.34 2.85 1.56 115 0.6 -0.13 0.28 0.12 -0.93 -1.13 -1.44 SZSE:300093

SOLAR CO.)

*The trend column in the table reflects a comparison of the current quarter score to the previous one.
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MANUFACTURERS RANKING | TREND | MAR22 | JUL22 SEP22 | DEC22 MAR23 | JUN23 | SEP23 | DEC23 A MAR24 | JUN24 | SEP24 @ DEC24 LISTING

TALESUN (ZHONGLI SCIENCE ,

AND TECHNOLOGY) 61 N 0.02 .0.69 -036  -0.53 .0.85 -026  -0.52 -0.72 -0.77 -1.88 1.92 1.77 SZSE:002309
MEYER BURGER 62 N 2.44 -2.65 -3.33 -3.19 -3.45 -3.42 XSWX:MBTN
SPI ENERGY 63 -4.04 -4.12 -4.18 -4.26 -4.2] -4.05 -4.18 -4.07  -4.08  -4.09  -4.09 NAS:SPI

*The trend column in the table reflects a comparison of the current quarter score to the previous one.
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Graph overview

Graph #1 - The latest PV module manufacturers ranking, recorded December 2024
Graph #2 - PV module manufacturers that are currently in the Safe Zone
Graph #3 - PV module manufacturers that are currently in the Grey Zone

Graph #4 - PV module manufacturers that are currently in the Distress Zone
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f PV module manufacturers

Sinovoltaics PV manufacturer ranking - Edition #1 - 2025

Ing overview o

Graph #1 - Full rank
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Graph #2 - PV module manufacturers - Safe Zone
Sinovoltaics PV manufacturer ranking - Edition #1 - 2025 - Safe Zone
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«===SOLEX ENERGY LTD
ETERBRIGHT (HIWIN)
«==F|RST SOLAR
«==BOVIET SOLAR (NINGBO BOWAY ALLOY MATERIAL CO)
«==DMEGC SOLAR (DMEGC MAGNETICS GROUP)
«==PHONO SOLAR (SUMEC)
«==ERA SOLAR (YONGGAO GROUP)
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Graph #3 - PV module manufacturers - Grey Zone
Sinovoltaics PV manufacturer ranking - Edition #1 - 2025 - Grey Zone
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e G SOLAR
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s | INYANG ENERGY
@ PENNAR INDUSTRIES
e V1ISSION SOLAR (OCI)
@ CHENGDU HUASUN TECHNOLOGY GROUP
@ BHARAT HEAVY ELECTRICALS
@ TOPRAYSOLAR
@ ADANI SOLAR (ADANI ENTERPRISES)
@ ALMADEN
e TANGSHAN HAITAI NEW ENERGY TECHNOLOGY CO LTD
s HANSOL
s LONGI SOLAR (LONGI GREEN ENERGY)
MOTECH
e BYD
@ TAINERGY
@ | INKOSOLAR
@ SHINSUNG E&G
@ ASTRONERGY (CHINT GROUP)
s RITEK
@ TOPSOLA (HONGRUN GROUP)
@ HYUNDAI HEAVY INDUSTRIES
e TATA SOLAR (TATA POWER)
TRINA SOLAR
ULICA SOLAR (SHANSHAN GROUP)
JA SOLAR
.CECEP
AU OPTRONICS

12



Graph #4 - PV module manufacturers - Distress Zone
Sinovoltaics PV manufacturer ranking - Edition #1 - 2025 - Distress Zone
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e=sEGING PV
===HY SOLAR (HOYUAN GREEN ENERGY CO)
"RENEW ENERGY GLOBAL
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e=sA|KO SOLAR
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e==]G SOLAR (GANSU JINGANG SOLAR CO.)
e==TALESUN (ZHONGLI SCIENCE AND TECHNOLOGY)
e==VIEYER BURGER

MAR-22 JUL-22 SEP-22 DEC-22 MAR-23 JUN-23 SEP-23 DEC-23 MAR-24 JUN-24 SEP-24 DEC-24

°©sn\|o

%y VOLTAICS 13

ZERO RISK SOLAR & BESS



How is the The Sinovoltaics PV Manufacturer Ranking Score is
Sinovoltaics

Ranking Score based on the Altman Z-Score
calculated? Altman Z-Score =1.2A +1.4B + 3.3C + 0.6D + 1.0E

The original formula is broken down as following:

A Working Capital/Total Assets: measures liquid assets in relation to the size
of the company.

B Retained Earnings/Total Assets: measures profitability that reflects the
company’s age and earning power.

Earnings Before Interest & Tax/Total Assets: measures operating efficiency
C apart from tax and leveraging factors. It recognizes operative earnings as
being important to long-term viability.

D Market Value of Equity/Total Liabilities: adds market dimension that can
show up security price fluctuation as a possible red flag.

E Sales/Total Assets: a standard measure for total asset turnover.

o@SINO
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How are the
Altman Z-Scores
interpreted?

How to interpret
companies in
the ‘GREY ZONE’?
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The scores are categorized into 3 zones called the Safe Zone, Grey Zone
and Distress Zone:

Z>2.6 Safe Zone

1.1<Z<26 Grey Zone

Z<1.1 Distress Zone

With a large number of companies in the 'Grey
Zone', how to interpret these scores when 3.82 on Q1 2022
selecting a manufacturer?

L . 4.15 on Q2 2023
While ideally, a manufacturer is in the 'Safe
Zone', some companies have been consistently 4.35 on Q4 2023
INn the 'Grey Zone' for years.

5.67 on Q4 2024

Take for instance ETERBRIGHT (HIWIN). Here's
a hnumber of Altman Z-Scores over the years:

15



Currently stands at 5.67 (December ‘24)

These numbers show that ETERBRIGHT (HIWIN) has been stable for
years. Add the fact that ETERBRIGHT (HIWIN) AZ score has seen a gradual
Improvement since 2022 and they may just as well be one of the most
solid companies on the list.

You could argue the same for known players such as DMEGC SOLAR
(DMEGC MAGNETICS GROUP) and PHONO SOLAR (SUMEC). As you can
see each of these companies has shown stable scores since 2022:

DMEGC SOLAR PHONO SOLAR (SUMEC)

4.03 Q1 2022 3.06 Q1 2022
3.67 Q2 2023 3.22 Q2 2023
2.84 Q4 2023 2.74 Q4 2023
2.73 Q4 2024 2.69 Q4 2024

QVOLTAICS&

ZERO RISK SOLAR & BESS
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SINOVOLTAICS PV MODULE MANUFACTURER RANKING

CONTACT US: contact@sinovoltaics.com



Discover our ZERO RISK SOLAR & BESS SERVICES

QUALITY ASSURANCE

PV QUALITY INSPECTIONS

Hire our PV specialized
quality engineers to inspect
your PV components on-site
at the factories in Asia.

TEST ALL PV COMPONENTS, INCLUDING:

Solar modules
Inverters

BOS components
Solar cells

Energy Storage

FACTORY AUDITS

Make a fully informed decision

on the factories you're procuring
from. Our accredited auditors
provide you with full insights in the
Mmanufacturing capabilities of any
PV factory worldwide. Use our audit
scoring card system to manage
and compare your factory selection.

FACTORY AUDITS INCLUDE:

o@smo

QVOLTAICS@

Pre-manufacturing audit
Ceneral qualification audit
Factory benchmark
Factory background check
Financial audit

ZERO RISK SOLAR & BESS

LABORATORY TESTING

Thoroughly test your solar

PV components at our
accredited PV lab. Inform about
country and climate specific test
procedures for your region

A SELECTION OF LAB TESTS:

Potential Induced Degradation (PID) test
Light Induced Degradation (LID) test
EVA gel content test

Damp heat testing

Thermal cycling testing

SOLAR FARM
INSPECTIONS

On-site solar farm inspections
and troubleshooting
worldwide. Assess your existing
solar farms and optimize
performance.

SOLAR FARM INSPECTIONS INCLUDE:

www.sinovoltaics.com

Drone infrared thermography
-V measurement
Electroluminescence imaging
Electrical safety tests
Commissioning checks

contact@sinovoltaics.com

SINOVOLTAICS EL MASS
ANALYSIS (SELMA)

Eliminate micro-cracks and other
cell-inherent defects and boost your solar
power plant performance with Sinovoltaics
EL Mass Analysis (SELMA), our Al-driven
electroluminescence Testing Software.

WHY CHOOSE SELMA FOR EL TESTING?

e Up1to99.9% accuracy

e Inspection of ALL modules (no sampling!)

e High-speed and on-the-fly analysis: avoid delays and
easily keep up with the factory's production speed

e |dentification and classification of up to 15 cell-inherent
defect types

e Replace defective PV modules before shipment

QUALITY GUARANTEE

QUALITY ASSURANCE MEETS INSURANCE:

 With our Quality Guarantee, Sinovoltaics becomes
a shared risk partner in our clients’ PV projects.

* The Quality Guarantee enables the client to claim
Liquidated Damages in case of a valid Warranty
Claim with the factory.

o Eligibility: after performing our regular, 100% pre-
shipment inspection on the client’'s PV modules
at the factory, the client will be eligible for our
Quality Guarantee for 3 years.

 |ndustry-wide unigue protection and based on
Sinovoltaics Zero Risk Solar® framework the
Quality Guarantee is backstopped by Munich Re.

10+ YEARS 19.3 GWp 14,800+ 325+
at the PV Zero Risk Community PV & BESS
factories in Asia Solar projects Factories

Audited




