CASE STUDY FORMAT

Awardee
Name of ET SFP Awardee : Jose Diaz
SFP Status : Completed

Project Data

Case Study Name: PV system design , installation supervision, and
commissioning

Date : August 2024

Client: Food manufacturing company

Case Study Description (as it relates to This case study addresses the challenge of

sustainability): designing , recommissioning , installing supervision

and commissioning a 510-PV panel system for a
food manufacturing company committed to
environmental solutions .

Two main objectives were set :

1) Decrease S per energy consumption

2) Decrease GHGE

3) Assist a Solar system private energy
company ( provider ) and its customer for a
good project execution

To tackle those challenges was necessary to :

a) Develop an Energy Analysis consumption
based on historic energy bills and real
consumption measurements

b) Engineering analysis and engineering
electrical design

c¢) Recommissioning the current electrical
installations as well as the building

infrastructure
d) To supervise installation works as
designated external PMO - electrical

inspector unit , commissioning and
measuring the overall performance of the
new PV operating system regarding
security , safety and electrical metrics
according to design before formal turnover
of the entire project to the client.

Status of the project : Completed




Goals and objectives :

Assist stakeholders in analyzing and making
the right decisions regarding the PV system
implementation project as well as
accompanying them during the whole
process.

Reduce S per energy consumption
Contribute to GHGE reduction
Contribute to the
technological solutions
Spread the word about environmental
solutions and benefits

Contribute to green energy generation
during weekends ( the food manufacturing
area and equipments have a 24-hrs
Monday to Sunday job calendar )

environment’s

Types of data collected:

Energy Consumption

Energy bills

Estate of the art of the Building and
electrical infrastructure

Electrical measurements (  Voltage,
Amperage, frequency , power factor, DTH)
Non-destructive test ( thermography )
Machinery operations

Energy Generation equipment selection
Expected PV system operation performance
scenario

Case Study Support Material

Testimonials:

The clients were amazed by the final results
(exceeded expectations ).

lllustrations:

VALOR(ES)
ACTUALES)

GRAFICO ESTADISTICAS

145.6 A
60.02 Hz




Results

SFP awardee testimonial : Actions taken

PDAC Analysis

Plan

Sustainability Objectives: Slashing the cost per energy
consumption based on an attractive reduction
percentage rate, reducing GHGE, and reducing the total
energy bill amount monthly since the first day after
finishing the sustainable project.

Feasibility: After reviewing the physical construction of
electrical infrastructure and developing an engineering
analysis , including a PV system was decided as feasible
and functional. Those improvements could be
considered appropriate due to SFP analysis tools ,
engineering value and decommissioning activities.

Expectations: Develop the project without affecting
operations, fulfilling Sustainability objectives and
overall expectations within the next 40 days from the
1st day after authorization.

Identified _ Stakeholders:  Customer -  owner,
Maintenance Manager , Solar energy company and end
users.

Preparing a plan: Develop field inspections ( Bills ,
blueprints , equipment manuals , internal energy
register , system operations , operations register etc. ) ,
energy audit , and recommissioning. Document
baseline results. Prepare initial meeting with
stakeholders to present baseline inspection results &
final expectations. Depict a sustainable financial model
and project implementation to summarize implications.
Prepare a calendar tailored to client operations
considering working by stages and 1 power shutdown
to interconnect systems ( utility energy system and PV-
owned system ).

Buy in from: Owner , Maintenance manager and Solar
System Energy Company




Strengths

Opportunities

Weaknesses

Threats

Do

Implementing the sustainability plan or initiative :
Define/refine the calendar. Assign technical team to
work in the field , implement supervision and
commissioning program , work according to calendar
and assist the clients with technical issues.

Check

Measuring: Identify new system config operation.
Validate results of new PV systems according to
expectations. Communicate results to stakeholders.
This project was “labeled” as a success story.

Energy S per consumption objectives achieved

v Safety installation feature for end users
4 Deadline achieved on schedule
v GHGE reduction objectives achieved

Monitoring : Verify continuous system’s operation
according to new configurations and have an accurate
register of the results.

Act

Change Management : Pay special attention to the
annual Maintenance plan as well as the billing register
and technical performance for keeping project’s
benefits . Keep measuring , monitoring and registering
the results to take immediate and accurate actions.
Include and update those considerations in
maintenance policies.

SWOT Analysis

Strength: PV System implementation is feasible due to
the technology and variety of commercial items
needed. Stakeholders agreed with the project and
sustainable initiative. The technical team assigned had
the capabilities and experience to execute the project.
The execution plan was designed in conjunction with
key

Weakness: Wear and tear of the current electrical
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system and lack of an adequate maintenance plan.

Opportunities: All necessary items are easy to find and

buy - actually in the market. Technology tools
availability.
Threats: Variations in Energy costs because of

consumption and government regulations can be
implemented without any advice in advance.

SMART Analysis

Specific: PV implementation system.

Measurable: % of Energy consumption reduction , S
cost reduction in energy bill , GHGE reduction.

Achievable: Recommissioning , energy measurements ,
system inspections and re-engineering actions define

the project as feasible.

Relevant: Goals are realistic to attain according to
baseline results and sustainable expectations

Time-Bound: 40 days to complete the project
execution. ( PBP = 3 .3 years )

TBL Analysis

Environmental Benefit: GHGE reduction ,
green energy.

generating

Economic Benefit: Reducing bill Energy consumption

Social Benefit : Implementing green solutions , and
inviting more companies to explore sustainable
practices for community benefits.

Project is defined as bearable, viable, and equitable
SDG goals objectives analysis

7.-Affordable and clean energy

9.-Industry , Innovation and Infrastructure
12.-Responsible consumption and production
13.-Climate Action

ASENENEN




ESG analysis

. Environmental Pillar

v Carbon emissions

v Climate change vulnerability

v Opportunities in green building

° Social Pillar

v Labor Management

. Governance Pillar

v Business ethics

Overall Results

. Project was executed on time, achieving desired
quality and sustainable results ( SMART )

. Electrical trades were successfully executed

following the steps of a high-level documented project
by an electrical inspector unit ( SFP awardee )

. Unexpected costs were avoided

. The project was divided into different stages to
achieve a successful implementation

° Well Planned stages, open communication and

skilled professionals involved were key success factors
(Stakeholders  Project management ,  Facility
management and technical team )

° The PV system was effectively tested ,
operating within expected metrics.
° 230 CO2 Tons emissions reduction per month is

the baseline result https://espanol.epa.qov/la-energia-
y-el-medioambiente/calculador-de-equivalencias-de-
gases-de-efecto-invernadero#results

. Savings 85 % in energy bills per month is the
baseline result

Role of SFP (if credential completed)

The SFP credential provided me with the key knowledge
and skills to assess, plan, and execute a real sustainable
project, thinking on TBL results.

As an SFP, | was in charge of the supervision until final
acceptance to the stakeholders, delivering planned
results and exceeding expectations.

Lessons learned (anything you would do next
time?)

Involve the major quantity of related professionals from
both sides (client and our company) to get more
participation in sustainable solutions. Spread the word
about sustainable mindset and benefits.
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NORTE
13JUEGOS ( strings - mppt) DE 20 PANELES / estandar de seguridad 13 JUEGOS ( strings - mppt) DE 20 PANELES / estandar de seguridad
870.6 Vnominal en cd por string de 20 paneles 870.6 Vnominal en cd por string de 20 paneles
Tension-V méxima para string de 20 paneles = 1049.4 Ved Tension-V méxima para string de 20 paneles = 1049.4 Ved |
254 PANELES en 10 STRINGS 256 PANELES en 10 STRINGS
EFICIENCIA PANEL STC = 22.65 % EFICIENCIA PANEL STC = 22.65 %
LISTA DE MATERIALES
No| _DESGRIPGION WIARGA | NORMA
T [ Tablero de istribucion 3F . 4H 6 polos ./ Iprincipal 600 A 600 V GA ABB Ance
Panel Jinko 585 W Panel Jinko 585 W 2 | Interruptores tipo TMAX 3P 230 A, 240 V 25 KA Y 630 A BB Ance
Modelo JKM585N-72HL4-V Modelo JKM585N-72HL4-V 3 HW-2 10 AWG cobre , ipo solar
I amps 1n=13.76 amps. 4 | Desconectador para corriente directa 3 polos 32 A 1000 volts Ance
Vn=42.52 \/ Portafusibles 32 A 1000V CD ,con fusibes de 20 A 8B Ance
Vo= 5247V +-3% Voc= +3% 5 |Inversor GD - A, 3 F 60 Hz , 150 kw 1000 V entrada CD / Salida 480 V CA GROWATT | Ance NOTAS
Proteccion méxima de 25 Amps Proteccion méxima de 25 Amps 6 | Conductor de cobre tpo THHW-LS, diferentes calbres Condumex | Anco 1.-La instalacion eléctrica debe ejecutarse de acuerdo a lo
7 | Cable de cobre desnudo diferentes calibres Condumex | Ance requerido por la norma NOM-001-SEDE-2012. . Para el caso de
Itotal =178.88 A I total =178.88 A & | Tubo condut metdlico galvanizado de diferentes diametros, E-V Omega | Ance CD en sistemas PV, se debe cumplir lo especificado en el articulo
9 |Tubo 4 a Omega | Ance 690 sistemas solares fotovoltaicos.
FLUJO DE FLUJODE 10| Tubo condit metélico gaivanizado T-53, E.AG
LA CORRIENTE CABLE SOLAR LA CORRIENTE CABLE SOLAR 11[Crvea pracale e ummo 8 il 180 e | ‘ ‘ .
por Pl - 18 pgl Crossiine | Ance. 2-Lainformacion conlenida en ésle plano es de caracter
o e [l 1.UEGO O o o 1UEGO esquemdtico .o deberan considerar las condiciones consiructivas
I'nom 1-6mm2 NEGATIVO negro 1nom =13.76 A 1-6mm2 NEGATIVO/ negro J '
| max < I max=17.50 A , actuales del inmueble ( distancias , alturas , materiales etc) y
Capacidad de conduccion de corriente de 75 amps@ 2000 V. Capacidad de conduceion de corriente de 75 amps@ 2000V realizar las adaptaciones necesarias en campo , cumpliendo en
Charola portacables tipo cablofil / marcada Charola portacables tipo cablofil / marcada todo momento Io estipulado en la NOM-001-SEDE-2012 tanto
Fuente de energia fotovoltaica Fuente de energia fotovoltaica para cormiente directa como para corrients alterna
Charola puesta a tierra con cable s Desconexion en CD Charola puesta a tierra con cable s Desconexion en C
0.awg Alojada en gabinete hiemel 10awg Alojaca en gatinete hiemel 3-. Todo el sistema debe de contar con la puesta a tierra
correspondiente , de acuerdo al articulo 250 de la
Desconectador OTDC32F3 Desconectacor OTDC32F3 NOM-001-SEDE-2012
5 polos 3 poos
32A |52 amperes - 1000 Vots - ABE. 32A |32 amperes - 1000 Volts - ABE. 4.-Los equipos en CD deberan contar con las certificaciones
aplicables y ser a prueba de arco
Son [ sezmes op |t sezpes
20 Amperes - 1000 Vols - ABB 20 Amperes - 1000 Vols - ABS
0 Amperes - 1000 Vol 0 Amperes - 1000 Vol 5.-La calidad y procedimiento de ejecucion de las instalciones
13 JUEGOS de desconexién dentro 13 JUEGOS de desconexion dentro deberan ser de la calidad apropiada y estaran a cargo del
de un gabinete de un gabinete contratista instalador.
Charola portacables tipo cablofil / marcada Charola portacables tipo cablofil / marcada SIMBOLOGIA
Fuente de energia foovoltaica S CABLE SOLAR Fuente de energia fotovoltaica CABLE SOLAR
Charola puesta a Uerra con cable ‘Charola puesta a tierra con cable PANEL SOLAR CD , 585 W . NARCA JNKO COLOOADD
10 awg 1-6mm2 POSITIVO / rojo 1 JUEGO / string para entrar en MPPT 10.awg 1-6mm2 POSITIVO /rojo 1JUEGO / string para entrar en MPPT SOBRE SOPORTERA DE ALUMNO EN AZOTEAS Y CUBKERTAS
FLUJO DE 1-6mm2 NEGATIVO/ negro FLUJO DE 1-6mm2 NEGATIVO/ negro
LA CORRIENTE Capacidad de conduccién de corriente de 75 amps @ 2000 V. LA CORRIENTE Capacidad de conduccién de corriente de 75 amps @ 2000 V. S CABLE SOLAR CALERE 8mm2 GUIADO DEBAJD DE PANELES
SOLARES. / ‘Cable H1Z2Z2-K 18 T2 / para conducein do corinte de
EXTERR / AZOTEA Inom=13.76 A 1 nom=13.76 A EENOR / AzorEA 75 amperes
Imax=1759A I max = 17.59 A 3]..  DESCONECTADOR OE 3 POLOS 32 AMPERES 1000 VOLTS
I total =178.88 A I total =178.88 A ARA CD MARCA ARG WONTADO EN GABINETE TIPO HEMEL
Desconexion en CD Desconexion en CD M. SRR A ion Oon USOLE 20 AMPERES . 2 POLOS
IS Alojada en gabinete hiemel S Alojada en gabinete hiemel
INTEROR / PLANTA BAM INTERGR / PLANTA BAM GABMETE TIPO HEMEL FARA WONTAE DE SET DE
Desconectador OTOC32F3. Desconectacor OTDC32F3 DE CO BN AZOTEA

SOLAR
13 JUEGOS de desconexion dentro

SOLAR
13 JUEGOS de desconexion dentro
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GENERAL TIPO PANEL BOARD UARCA ABB CON
FLUJO DE Inom=1376 A FLUJO DE S de un gabinete INTERRUPTORES EN CAJA MOLDEADA TPO TMAX
JENT . I max = 17.59 A T "
LA CORRIENTE 1-6mm2 POSITIVO /rojo 1 JUEGO | string para entrar en MPPT ol t7BgBA o 1-6mm2 POSITIVO / rojo 1JUEGO  string para entrar en MPPT
1-6mm2 NEGATIVO / negro 1-6mm2 NEGATIVO / negro il INTERRUPTORES EN OAJA MOLOGADA TIFO TMAX MARCA ABD
Gharola portacables tpo cablofil/ marcada ‘Capacidad de conduccion de corriente de 75 amps @ 2000 V Charola portacables tipo cablofil / marcada ‘Capacidad de conduccion de corriente de 75 amps @ 2000 V “
Fuente de ene Fuente i itaica
Charcla puesta a Uerra o CabIs [ B =%050 Vet por ey © 7T oS B O Charola puesta a terra con cable | BIPOMMEERMET - o it oomes e o WIERRUPTOR EX GAJA WOLDEADA XSTENTE X WARCA
10 awg - 10 awg Z
CORRIENTE DIRECTA CORRIENTE DIRECTA
P MAXMA recomendada 204 Kkw |INV-CA-CD INVERSOR 1 P MAXMA recomendada 204 kw [INV-CA-CD INVERSOR 2
TENSION Maima 1100 Vod WVERSOR GROMATT | rure TENSION Maima 1100 Vod WVERSOR GRoWATT | rupre MEDICION BDIRECCIONAL EN BAJA TENSION
MAX 180KCTLS-X MV MAX 150KCTLS-X MV ECESARIO — NUEVO
Entrada
SALIDA INVERSOR
max 204 KW od max 204 KW od
CORRENTE ALTERNA CORRENTE. ALTERNA TRANSFORMADOR PRINGIPAL DE SUMINISTRO CONECTADO
max 1100 Ved max 1100 Ved
Pn 180 KV — 3 Fases Pn 180 KW - 3 Fases A GIE Y CON DISTIBUCON INTERIR A SERWCIO DE LA
Tenalon 277/480 V Tenalon 277/480 V
0 Hz [
looda maima 190.5 A

lsokdo rehma 1085 A

Charola portacables tipo Charola portacables tipo
escalerilla marcada de 9x 9. pgl escalerilla marcada de 9 x 9. pgl
3210 AWG FASE / Tabla 310-15 (b) (20) Charola portacables 32 AWG FASE/ Tabla 31015 (b) (20

148.9 A minima esperada 1-6 DT de 9x9 pal
198.5 A max inversor

FLUJO DE FLUJO DE

Charola portacables i
de 99 pgl 148.9 A minima esperadal
198.5 A max inversor

— ez ~ r A FIRMAS
| CALIBRADO A 200 AMPS | CALIBRADO A 200 AMPS
ABB TMAX HACIA CARGA EXISTENTE ABB TMAX eoso
| CC24Ka ITM DE 400 AMPERES | CC24Ka
240V /480V EN CUARTO ELECTRICO 240V /480 V
—_d 1 DENTRO DE LA PLANTA L

148.9 A minima esperada ‘Alojada en gabinete hiemel Alojada en gabinete hiemel

148.9 A minima esperada NOMBRE
198.5 A max inversor 198.5 A max inversor
Charola portacables tipo Charola portacables tipo
FLUJO DE Eesca\emla marcada de 9x 9 pgl FLUJO DE escalerilla marcada de 9 x 9 pgl
LA CORRIENTE
3210 AWG FASE / Tabla 310-15 (1) (20) 32-/0 AWG FASE / Tabla 310-15 (b) (20) i
Charola portacables tipo 1607 1607 Adaptacion planeada a 750 KVA
- - - - - -0 - = — — — - - A) Tablero nuevo , necesario por instalacion de
de 750 KVAy NOMBRE DEL PLANO
TENSION DE OPERACION compacta DIAGRAMA UNIFILAR GENERAL
Voo 3F, 60Hz, 440 V ca - FOTOVOLTAICO
3P 230A 3P 400 A 3P 230 A
Tablero autosoportado / 30 -65 Ka ) Tablero autosoportado / 24-65 Ka ) Tablero autosoportado / 30-65 Ka T INOMBRE DEL CLIENTE:
240V /480 V 240V /480 V 240V /480 V A - VIERIE DE CFE
TRANSFORMADOR
Parte del sistema PV Parte del sistema PV vere e ACOMETDAY M CONFIDENCIAL
<l | = -
EQUIPO DE MEDICION EQUIPO DE MEDICI bN "
BIDIRECCIONAL ENMT INDUSTRIAL
750 KVA UBICACION
13 200 - 440/220 V
TRIFAS Lagos de Moreno, Jalisco, Méxi
barras de 1000 1200 amperes Is= 1200 A agos de Moreno, Jalisco, México
3P 1000 A SUMINISTRO CFE Transformador actual de 300 Kva
Tablero autosoportado / 24-65 Ka Cambio planeado a 750 Kva DIBUJO
240V /480 V
I— _—— - - J 8) - Subestacion compacta e e
Sistema de tierra existente fnecesario reforzar Revisar en proyecto eléctrico de cambio de No.C.P. No.G.P
acometida y subestacion
PLANO No FECHA S/ESCALA
DU -01 | ABRIL-2024 |
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