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PRINCIPIO

“TUDO QUE MERECE SER FEITO
MERECE SER BEM FEITO”

ENGENHARIA DESENVOLVIMENTO ENERGIA RENOVAVEL
IMOBILIARIO

CRENCA
“FAZER COM ARTE”

= 44 anos no setor; = 20 anos no setor;

+ 600 empreendimentos
entregues;

» 13 anos no setor;

= Concepg¢ao,
incorporacao,
construcao e gestao;

= Desenvolvimento de
projetos, construcdo e
operacdo de  parques
eodlicos;

« 3.000 MW desenvolvidos;

« 140 MW construidos e

« Amplo repertorio técnico;

+ Carteira patrimonial de
imodveis AAA e modulos
comerciais inovadores;

» Obras complexas e de
grande porte;

« Diversos segmentos da

engenharia — saneamento, * Pioneira em operando no estado de
infraestrutura, industrias, certificagdo Green Pernambuco.

edificios habitacionais, Bulding;

energia, hospitais, entre + Edificios comerciais

outros. AAA e modulos

. Atuacio em todo o comerciais inovadores.

territério nacional.

ENERGIA RENOVAVEL



EER

ENERGIA RENOVAVEL

INICIO DAS

ATIVIDADES PORTFOLJO TOTAL

DE EOLICA

2008 8.525,5
MW

PROJETOS COM
ENERGIA VENDIDA
EM LEILAO

4

INVESTIMENTO
TOTAL EM
PROJETOS

USS 252
Milhoes

PROJETOS
OPERACIONAIS -
CAPACIDADE INSTALADA

142
MW

ESTADOS COM
ATUACAO

9

-
PEC ENERGIA m
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Portfélio Operacional

Portfdlio overview Localidade das Plantas
BT TS

Status Operacional Operacional Pronto para Construgao
Localidade das Plantas Pernambuco Pernambuco Pernambuco
Capacidade Instalada 91 MW 51 MW 88 MW
Fator de Capacidade . 69 53.9%

(P50) 51.1% 51.6% 9%
Tipo de PPA LEN 2013 LER 2014 ACL (Estimativa) Fase I
preco médio PPA
(conforme o ajuste anual) R5180 R5193 N/A
28 CREERETE: Nov/2015 Dez/2017 Jul/23 (Estimativa)
Comercial (COD)
PPA e data Dez/2035 Set/2037 N/A

Contratantes envolvidos nas Fases | e Il
TOSHIBA ‘S’
Elétrica -

ABB  Tabocas

Aerogeradores

O&M Aerogeradores ..% GO crurocorez

Operations and Services Civil 7 e ;
Agreement (OSA) Dnls i [ ‘..&::‘.2' i P NGEFOR

3 &4 f‘// \ ENERGIA RENOVAVEL
-8 o - % —
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Visao Geral

COMPLEXO EOLICO SERRA
DAS VACAS — FASES 1 e 2

LEILAO A-3 2013

| \ -/ NUMEROS DE
y A AEROS
i
Paranatama R ! 7 5
: \ GE

CENTRAIS

Data do Leildo 18/11/2013 GERADORAS " CAPACIDADE
DE ENERGIA INSTALADA

Energia Vendida 43,6 MWm 4 142

Operacao Comercial 02/11/2015 MW

LEILAO ENERGIA RESERVA 2014

CENTRAIS

GERADORAS

Data do Leilao 31/10/2014 DE ENERGIA

INVESTIMENTO

Energia Vendida 22,6 MWm 2 R$ 1

Operacdo Comercial 01/10/2017 BILHAO




Estrutura O&M

M Empresas

B Responsabilidades

B Colaboradores

=
COTESA

www.engeform.com.br

O&M - ESV 9 colaboradores

3 colaboradores

8 colaboradores

Opera¢dao Remota

COS - Florianopolis

Opera¢dao Remota

Manutengao Local
Brasil

BOP Elétrico

BAY SE GRD
230kV

SE Paranatama RMT / BT
230/34,5kV (50km - 34,5kV — 690V)

Manutengao Local
Aeros

53 Aerogeradores 22 Aerogeradores
1.7MW (90.75MW) 2.3MW (50,6 MW)

ENERGIA RENOVAVEL



Estratégias e Monitoramento

* Nispera — Monitoramento Online

Last Entry v - * Geragdo Realtime
4
12143 MW  85.91% : - * forescast Report
o : e : .
i g * Details Report

' logbook




Estratégias e Monitoramento

* Nispera — Monitoramento Online

PEC, Wind Portfolio
Forecast (RN 2 Parks (141.345 W) ;NlS €Td .+ Geragtio Realtime

19.08.2021 operat |0nal excellence

WIND PARKS OVERVIEW
* Forescast Report

Actual production . Power forecast Nispera . Wind speed forecast . Temperature forecast

Serra das Vacas Fase 1 * Details Report

MW 18/08 TODAY 20/08 21/08 22/08 23/08 24/08 25108 mis °C
1206 1355 1007 997 946 1099 1242 1179
Rated; 90,743 MW
88
66
2
0
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SWE-002 /3-003 SV

Estratégias e Monitoramento

Park View

Nispera — Monitoramento Online

TN

Last 2 Days
—

— e

TUESDAY
282.2 MWh

579.07 MWh

WEDNESDAY

690.64 MWh

THURSDAY

67566 MWh

+—+ reset axes position
PRODUCTIONM FC @ LABELS

e i

=]

:iu— SV !..—3 l: SV !3_ l"38 SV 'l-wﬁ i’“ ’l"" S _I""‘ V7002 S _l"* SW l;‘— SV lS: SV IS‘ SV I‘ SV IS* SV ISS- SV i"’“ l
Logbook View
Status Turbine Error code Time start 1 Time end Error code text Category custom Category IEC
. SV7-010 183 2021-08-24 06:40:36-03:00 Load operation
. SV7-010 182 2021-08-24 06:39:00-03:00 2021-08-24 06:40:36-03:00 Start-up
5V5-002 166 2021-08-24 06:38:26-03:00 2021-08-24 06:38:31-03:00 Mormal operation

www.engeform.com.br

Geracgdo Realtime

Forescast Report

Details Report

ENGEFORM

ENERGIA RENOVAVEL




Estratégias e Monitoramento

* Nispera — Monitoramento Online

* Data Analysis

* Data Analysis

* Monitoring Report
|82 Chart View BB Table view

01.08.2021 00:00 - 23.08.2021 23:50 2 Series settings

Left min % | max S Right min 5 | max -
Serra das Vacas Fase 1.5V1-002.mainbearing_temperature_avg
45
ey Aug 10,1500 * Power curves
Serra das Vacas Fase 1.5V1-002.mainbearing_temperature_avg: 39.72

* Stop alarms

Tuesday, Aug 10, 19:00
Serra das Vacas Fase 1.5V1-002.mainbearing_temperature_avg: 39.72 |

0
1. Aug 2. Aug 3. Aug 4. Aug 5. Aug 6. Aug 7. Aug 8. Aug 24 Aug

9. Aug 10. Aug 11. Aug 12. Aug 13. Aug 14. Aug 15. Aug 16. Aug 17. Aug 18. Aug 19. Aug 20. Aug 21. Aug 22. Aug 23. Aug
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Estratégias e Monitoramento

* Nispera — Monitoramento Online

Report Serra das Vacas Fase 1, PEC N )
| Monitoring [N s Vacas Fase ispera . DataAnalysis
from 09.08.2021 to 16.08.2021 OI"E‘”"Of“' excellence
[ | MAIN BEARING: temperature [ |
TIME EVOLUTION
°C . .
90 WG * Monitoring Report
- 4.09
- 210
80 - 202
3.08
70 * Power curves
60
50
e Stop alarms
40
30
20 :
\\__...--"
10
0 I~ ~ I~ I~ P~ ~ M~ o — I~ M~ I~ ~ I~ I~ M~ o« oD oD o O [= o < o] [= =] [=e] © oD o O (=] oD
= o o o o o o o O o o o o o o o 9o o o o o oo O oo oo oo oo 9o 9 o o9 L]
whmm'::»‘—wr*iﬂ;u*i‘dréoodici‘—‘—'mwig'uighodmo-—wmivmm
-— — -— oJ od od o od o L | o4 o [ ] o2 = o = ] (=] [ ] 0 T— T = o v T
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Estratégias e Monitoramento

* Nispera — Monitoramento Online

www.engeform.com.br

— WIND TURBINES INFORMATION
Avg. park availability: 98.7% % Availability Actual production [ improvement potential
. )
X X X X X X X X X X =X X X X X X X X X o X x Data AnalySIS
o o o o o o o o o o o o o o o o o o o o~ o o
o o o o o o o o o o o o o o o o o o o @ o o
o o o o o o o o o o o o o o o o o o o — o o
40
] . .
. * Monitoring Report
20 R T R e [ |
0 [ )
5-01 5-02 5-03 5-04 5-05 5-06 5-07 5-08 5-09 5-10 511 7-01 7-02 7-03 7-04 7-05 7-06 7-07 7-08 7-09 7-10 T-11th Power curves
% Allocation of improvement potential : [ ] Availability [T] Other
100
o e Stop alarms
=]
5-01 5-02 5-03 5-04 5-05 5-06 5-07 5-08 5-09 5-10 5-11 7-01 7-02 7-03 7-04 7-05 7-06 7-07 7-08 7-09 7-10 ?-11th
Avg. wind speed: 6.8m/:
mh}gs e spee e Wind speed
30 - cutoff: 25 m/s
20
10 _
cut-in: 3.5.m/s
0
5-01 5-02 5-03 5-04 505 506 507 508 509 510 511 701 702 7-03 7-04 7-05 7-06 7-07 7-08 7-09 7-10 7-11th
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Estratégias e Monitoramento

* Nispera — Monitoramento Online

Report Serra das Vacas Fase 2, PEC N .
m 22 x2.3-116-2.3MW lbls Erna * Data Analysis
from 2021-08-19 at 00:00 to 2021-08-20 at 00:00 reneiable neigy fata solfons
— POWERCURVES
i .
. Measured === Reference Momtormg Rep ort
kKW 5.01 kW 5.02
2500 2500 * Power curves
A md e s s s s s s s s = === ‘1- e i i - -
i hd
2000- 3 2000 - W
I KA
ﬁ erf' e Stop alarms
1500 - ;i' 1500 - 5:‘}’
J i
1000 - b 1000 - 33
o /
J v
500 - A 500 - /!
I’ I}
."J J'J
OI_ ----- ’.‘ i i ] i ] OI‘ ----- J“ i i ] i ]
0 5 10 15 20 25 0 5 10 15 20 25
m/s m/s
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Estratégias e Monitoramento www.engeform.com.br

* Nispera — Monitoramento Online

T sSv7-010 e Data Analysis
Turbine is stopped since 2021-05-24 04:00:00 (34 minutes). Losses 383 KWh (70
, _ _ _ _ . _ _ _ | * Monitoring Report
_________________ svi7-010 _ _ _ _ _ _ _ _ _now
2000 —
1000 R * Power curves
0 - W
18 oD 06
2021-08-23
e Stop alarms
Last 10 errors before STOP
Error code Description Category Start e End Duration
423 At least one variable is forced in the system  Available Warning SOT 2021-08-19 12:25:47 2021-08-19 13:25:53
183 Load operation Available Normal SOT 2021-08-19 05:39:11 MFA MFA
182 Start-up Available Normal SOT 2021-08-19 05:36:57 2021-08-192 05:39:11 2 minutes
181 Spinning position Available Warning SOT 2021-08-19 05:35:57 MFA MFA
ar Restart time delay Available Warning S0OT 2021-08-19 05:35:27 2021-08-19 053557 1 minute
] System OK Available Normal SOT 2021-08-19 05:35:26 MFA MFA
ar Restart time delay Available Warning 30T 2021-08-19 05:33:29 2021-08-19 05:33:5%9 1 minute
ar Restart time delay Available Warning SOT 2021-08-19 05:31:42 2021-083-19 05:32:12 1 minute
ar Restart time delay Available Warning SOT 2021-08-19 05:30:47 2021-08-19 05:31:17 1 minute
433 Pitch system setup test active Available Alarm S0OT  2021-08-18 05:30:43 2021-08-19 053526 5 minutes

ENGEFORM
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Estratégias e Monitoramento

e CMS — Monitoramento “Online”

High Speed
Stage

Planetary ==t
Stage | |

e CMS Terminology

—
~

Planet
Gear

* Realtime?

Main Generator
- Bearings

Beating Intermediate

Stage
N * Monitoramento pelo
cliente
Rotor Hub LSIS
&l

- L O 6 accelerometers
O 2 speed sensors

ENGEFORM
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Estratégias e Monitoramento

e CMS — Monitoramento “Online

V4

Start Time: |04/06/2020 06:55:15 ]

@ W EE

|

] Winergy PZAB 2505 60Hz Ratio
= |_] Generator Type

| GE Vietnam

| GE Vietnam 3000391-GEHP

__| Hitachi HIG-2669

[__) Hitachi TFFOAN-DQ
= ] Main Bearing Type

] Koyo 240/710 50/60Hz

] Koyo 60Hz 240/750

] NTN 240/710 BV3S30 50Hz/60¢

__| NTN/Koyo/SKF 240/750

__| Upwind Main Bearing Type E

SV1-006 AR

Drag a column header here to group by that column. Drag out to ungroup.

WTG v |Severity V| Measurement v|Machine v| Model v| Location v |Entered Date /v|Left Date v |AlgE

o I—_l 48 1 6 1 Latch
End Time: |04/06/2021 06:55:15 Hours Week Month Months | Year Reset
Event List Date Range Event Latch
el o W | il U ld J@ E I a
| GE 1.6/1.7/1.85 MW
SV1-001  SV1-002  SV1i-003 SV1-008 SV1-009 SV1-010 SV1-011  SV1-012 SV1-013  SV1-014
| GE 2.0/2.3/2.5 MW-6 Sensor
= | Wind Turbine Faults
| Alarms
| Warnings SV2-001  SV2-002 SV2-003 SV2-004 SV2-005 SV2-006 SV2-007 SV2-008 SV2-009 SV2-010 SV2-011  SV2-012  SV2-013  SV3-001
| Instrumentation Faults
= ) ChangeAlert™
] Change 1
SV3-002 SV3-003 SV3-004 SV3-005 SV3-006 SV3-007 SV3-008 SV3-009 SV3-010 SV3-011 SV3-012 SV3-013 SV4-001 SV4-002
=] |_] Gearbox Type
__| Bosch Rexroth GPV 457 60Hz R.|.
] Nanjing FDM2 100W1507P001 €|
|| Nanjing FDMD 60Hz Ratio=89.4|
SV4-003 SV4-004 SV4-005 SV4-006 SV4-007 SV4-008 SV4-009 SV4-010 SV4-011 SV4-012 SV4-013 SV5-001 SV5-002 SV5-003

&l

www.engeform.com.br

Alarm

Alarm

Stage 1 SERRing Fault GFED | Gearbox Narumg FDMD 60Hz Ratio=89.471| Gearbox Sensor 1| 24/05/2021 01:18:46 Ove
Stage 2 SVE Parallel Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 11/05/2021 01:27:33 Ove
Stage 1 SERRing Fault GFED | Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 1| 07/05/2021 00:28:29 Ove
HSIS UpWind IRBP Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 06/05/2021 22:27:29 Ove
HSIS UpWind IRBP Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor2|06/05/2021 22:27:29 Ove
HSIS DnWind IRBP Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 06/05/2021 22:27:29 Ove
HSIS DnWind IRBP Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 06/05/2021 22:27:29 Ove
HSIS DnWind Ball Spin 2X Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 06/05/2021 22:27:29 Ove
HSIS DnWind Ball Spin 2X Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor2|06/05/2021 22:27:29 Ove
HSIS DnWind ORBP Gearbox Nanjing FDMD 60Hz Ratio=89.471| Gearbox Sensor 2| 06/05/2021 22:27:29

e CMS Terminology

* Realtime?

* Monitoramento pelo
cliente

ENGEFORM
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E 7 e
stratégias e Monitoramento

W W W
.engeform.com.b
.br

CMS — '
S — Monitoramento “Online”

olumn header here to group py that column. Drag out to ungroup-
| Model <| Location v '\Entered pate /Y| Left Dat

e

\ \_Measurement </Machine 7| ,

e il e
04.314 1210172021 156:23:50

Wm
@
e
m

CMS Terminology

!

* Realtime?

= | changenlertity P ctpoints.. uuitine!
" Asset Type spectrum Type yariable Type Fault Frequency Group

stage 3 paralle! Envelopingd gpectrum HSS upWwind ORBP HSS upWind

° D
5376 9 pk @ 20/01/2021 16:23:53 Monitor
a

5 a6 mento pelo
05 cliente
o 04

26/03/2021

AMP:0,
o
w

0,2
29/ 01/2021 12/02/ 2021 26/02/ 2021 \2/03[2021
19:00:00 19:00:00 19:00:00 19:00:00 19:00:00
48 Hours/div

ENGEFORM
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Tecnicas Preditivas

e @Gearbox

Filtro Offline

* Filtragem de particulas > 3um;

* Andlise do dleo pelo cliente;

 Melhor controle dos dados pelo
cliente (Fabricante ndo fornece os
laudos);

* Reducgdo de 65% de eventos de

falhas. b

Enceromm

o ceep i ENERGIA RENOVAVEL
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Tecnicas Preditivas

* Main bearing

Aplicagdo do aditivo

Remocdo da graxa

Limpeza geral
— ‘

* Realiza¢do de Flushing;

* Andlise da graxa;

* Melhor controle dos
dados (Fabricante ndo
fornece relatorios do

flushing).

Enceromm
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Técnicas Preditivas

e Pas

J bladeinsight

< Back

Mapa  Satélite

ranga Cachoeirinha

S&o Pedro
do Cordeiro

M Filter POI

Vladmir Reis
eports EOLICA SERRA DAS VACAS

EOLICA SERRA DAS VACAS

T ¥ &

J bladeinsight Dashboard Turbines

Be]

Workorders Reports

Condition Analysis

Severity Distribution

Severities

® 0
Lo

3(0)
O ® 2(4)

0 1(4)
O @ o0(13)

®
Types ¢

(] Bubbles(1) ¢
(0 Damaged Layer (1)

[0 Delamination(5)

O Dirt(13)

3
[0 Semidryglass(1)

www.engeform.com.br

* Inspecgado final de
garantia
(Externa e Intrena);

* InspecgOes preventivas
anuais
(Externa e Interna);

* Inspecdo/Auditoria de
Qualidade

ENGEFORM

ENERGIA RENOVAVEL



Melhorias e Desatios

i}b Desafios

* Difundir a aplicacéo de analytics * Monitoramento/feedback online do
(técnicas matematicas, estatisticas, fabricante das turbinas;
modelagem preditiva, etc.),

Melhorias

 Aplicacdo do Machine Learning nas

 Aplicacdo do Sistema de Vibragéo turbinas (Foco na predicdo);

online e on time (Drive Train).

 Aplicagcdo do Sistema de Vibragéo
on time (Drive Train).

EEEEEEEEEEEEEEEE



OBRIGADO!
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