Week 5 Meeting

10/1/18
Team Leader: Katayi
Other Team Members: Nur, Chufu, Tam, Ahmed, Y]
Adpvisor: Dr. Ajjarapu



Topics

Solar Plant Location and Layout in California
- Location Information and Justification
- Layout and Cost

Solar Plant Location and Layout in New Mexico
- Location Information and Justification
- Layout and Cost

Solar Plant Location and Layout in Texas
- Location Information and Justification
- Layout and Cost

Combiner Box Justification

Second Draft: Fall 2018 Gantt Chart



~
Jump Starting A Battery:

As the cold weather starts to come upon us, many cars batteries will start to fail. The best short term way to get
the motor going is to jump started therefore is important to know the proper and safer procedure.

Makes sure the batteries are of the same voltages and position the cars so they do not touch each others
Make sure the ignition on both vehicles is turned off. Extra precaution is to wear safety glasses and gloves
Connect the cable according the color positive with positive and negative with negative start with the
dead battery first

e Turn on the ignition on the booster car and let it run for a few minute before starting the other car.

e Remove the cables in the reverse order of connection and make sure the booster cable clamps not touch
each others



Millville, Shasta County, CA

Land price $375,000 Land size 440 acres




Weather and Solar Radiation

Solar Radiation AC Energy Value

CLIMATE Millville, California United States (kWh) ($)

(KWh [ m? | day )
Rainfall (in.) ; . January 3.29 4,851,858 683,142
February 5,374,672 756,754

Snowfall (in.)
March j 6,975,374 982,133

Precinitation Dave _ April : 8,509,150 1,198,088

May | 9,613,502 1,353,581
June | 9,156,600 1,289,249

ava_uly High July : 9,815,469 1,382,018

August | 9,757,208 1,373,815

Avg, Jan. Low

September ; 8,871,938 1,249,169
Comfort Index (higher=bhetter) October 2 7,630,851 1,074,424

November | 5,475,725 770,982

UV Ingd : -
Y N0EX December ! 4,547,772 640,326

Elevation ft. Annual : 90,580,119 $12,753,681




Barstow, San Bernardino County, CA

Land price $499,000 Land size 320 acres
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Weather and Solar Radiation

CLIMATE Barstow, California United States Solar Radiation AC Energy Value
{ KWh m? day ) { KWh ) (%)
Rainfall (in.)
B January 491 7,097,904 §38,262
Snowfall :I-r‘:,} ! ! Fehruaw 567 7,500,423 485,800

March 6.99 9,690,316 1,144,426

Precipitation Days : April 788 10,359,472 1,223,454

May 8.06 10,854, 618 1,281,930
sunny Days

June ) 10,468,167 1,236,291
Avg. July High . July ! 10,009,062 1,182,089

August b 10,059,745 1,188,056
Avg. Jan. Low

September , 9,373,478 1,107,008
Comfort Index (higher=better) October . 9,161,463 1,081,969

November : 7413518 875,536
UV Index

December I 6,683,001 789,262

Elevation ft Annual . 108,671,155 $12,834,063




Advantages and Disadvantages of Millville

Advantages : Disadvantages:
e (California is considered to be the number e Far from highly populated areas.
one state for solar power e Higher precipitation days.
e The land is cheap and level e Lower solar radiation .

e The only precipitation is rainfall

e Extra land for future expansion



Advantages and Disadvantages of Barstow

Advantages: Disadvantages :
e Bigger land size, suitable weather condition e Closer to a hilly area
e Closer to Los Angeles and San Bernardino e Bit expensive compared to other areas

e 20 miles from Mojave solar project
e Average annual precipitation-rainfall 5.25
inch

° Higher solar radiation



Single Rack and Single Array of Millville

Single Rack (2x33 panels, 2 strings)

Legend (not to scale)
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String

Single Array (6x17 — 2 racks, 7 CB, 1 inverters)

Space between

racks without CB:

3.702 ft

Space between

racks with CB:

4.69ft

. 162.9ft

]

1295.25 ft

Rack

Combiner Box

Inverter




Solar Power Plant Layout and Total Cost

Solar Plant Cost
Panels 237t / 704 million

Solar Power Plant Layout (36 arrays, 36 inverters)
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CBs 252 0.32270112 million
Inverters } : million
Land 150.80 ) million

Total Cost 2 million
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440 acres
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78515t Space byn arrays: 16 ft




307 Hwy 419, Sabinoso, New Mexico (307 acres)

|
— 106,900,392 vyt vear *
L 500,392 vt vear* W
g Print esuls System output may range from 100,529,377 to 107,478,653 kWh per year near this location. 2 o {
Click HERE for more information. § h \ i ‘}‘ \
Month Solar Radiation AC Energy Value 7 V’ ‘
(Kb [ day) (Kéh) (3) v
January 491 7,380,295 143139 N S f v
February 541 730979 142059 5 e Sl R e R
March 6.57 9,457,132 1449778 : \ ‘
April 1 9711 1.4919% i gt ' \ i\ .
May 137 10,261,243 1,673,049
June 7.54 9,962,183 1,521,203
July 13 9,924,959 1,521,49% - X
August 20 9665547 1481728 L, : ey o )

September 667 8,898,020 1,364,066

October 580 8,338,648 1218315 © LOT/LAND
November 500 7071499 1,084,061 3 07 H wy 41 9 $" g ,OOO

December 426 6,498,933 996,286 S d bm OSO, N M 87701

Annua : 104500376 $16019907 307 acres by




January
February
March
April
May
June
July
August
September
October
November

December

Annual

O Peacock Rd Estancia, NM 87016 (560 acres)

Solar Radiation

AC Energy
(KWh )

8,432,647
7,930,485
9,844,236
9,704,031

10,417,957
9,997,848
8,849,483
9,167,954
9,159,842
9,001,421

8,179,466

7,652,626

108,428,096

1,221,047
1,148,334
1,405,445
1,408,144
1,508,520
1,447,688
1,281,405
1,327,520
1,326,260
1316438
1,184,287

1,108,100

$ 15,700,388

@ LOT/LAND
0 Pea_cock Rd $195.000
Estancia, NM 87016 Price cut:-$15,000 (8/4)

560 acres

Central New Mexico grazing land located in the
Estancia Basin near Estancia. Approximately 60 miles
South of Santa Fe, 45 Miles Southeast of Albuquerque.
Fully fenced with panoramic views of the Manzano
Mountains. The Survey was completed on 10/9/2017.

220]East PeacockiRoad




New Mexico: Single Rack Layout (2x32 Panels, 2 Strings)




New Mexico: Single Array Layout (15x7 - 2 Racks, 8 CB, 1 Inverter)

Space between racks with CB: 13.53 ft

Space between racks w/o CB: 12.55 ft

278171




New Mexico: Solar Power Plant Layout (36 Arrays, 36
Inverters




New Mexico Power Plant Cost

Solar Plant Cost —
036850128 | Mmillon$
15556275 | Willion
ilions
~ |fomlcos | sa717563 | wilon -

241520 1535163 Nilion I




Plains, Yoakum County, Texas

RESULTS

Print Results

Month Solar Radiation AC Ener Value
(kWh | m2  day ) (kWn) (3)
January 558 8,251,613 816,910
February 6.24 8,104,409 802,336
March i 9,782,323 968,450
April 4 9,734,654 963,721
May f 9,939,141 983,975
June . 9,298,082 920,510
July J 9,243,728 915,129
August d 9,272,075 917,935
September 4 8,640,301 855,390
October 4 8,920,406 883,120
November . 8,215,649 813,349 © 2018]Gocgel
December 7.437,948

Annual 106,840,228 $ 10,577,182




Alpine, Brewster Gounty, Texas
RESILTS 105,872,800

Print Results

Month Solar Radiation AC Energy Value
(kWh ' mZ / day ) (kWn ) (%)

January 5.73 8,454,200 928,271

JAIDInER280facres 151474000
- = '. 2 \:
-~ a6 ”J

February 1 8,442,383 926,974
March . 9,989,839 1,096,884
April g 9,795,694 1,075,667

May 3 9,875,375 1,084,316
June X 8,720,426 957,503
July .3 8,643,113 949,014
August . 8,629,138 947,479
September 3 8,250,364 905,820
October . 8,847,852 971,494
November . 8,017,566 880,329

December . 8,206,834 901,110

Annual 105,872,784 $ 11,624,831




Texas Location and Justification

Alpine - Pros

Brewster county has loads of solar
installations (32 in area)

Good distance away from settlement
area

IMore land for cheaper price (3585

acres of flat land selling at $231,000.,
145 extra acres)

Mo possibility of land shortage if
expansion of plant and substation was
considerad

Less hurricanes and storms

Higher solar radiation

Lower solar radiation (diff of 0.14)

Possibility of land shortage in
expansion was ever considered

Mo other installations of solar in area
settlement area

Possibility of land waste {assuming
max 30 acres for substation)

Retail cost of electricity is lower
compared to Alpine, difference of

30.011

Higher chance of tornadoes




Best Choice For Texas - Alpine

CLIMATE Alpine, Texas United States

Rainfall (in.)




Texas: Single Rack Layout (2x33 Panels, 2 Strings)
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215.9 ft

Legend (not to scale)

- Solar panels




Texas: Single Array Layout (17x6 - 2 Racks, 7 GB, 1 Inverter)

1295.25 ft

A

Space between
racks without CB:

6.87 ft

Space between
racks with CB:

7.86ft

22413 ft




Texas: Solar Power Plant Layout (36 Arrays, 36

1,424.75 ft

7.851.5 ft Space b/n arrays: 16 ft




Texas Solar Power Plant Cost

Solar Plant Cost
Panels ] 2.4704 million
CRBs 252 0.32270112 million

1k

ik

L

Inverters : 15.556275 million
Land million
Total Cost A, 12 million

L=

280 acres

41k



Final Choice

e Based on the following factors:
o  Solar radiation

Total cost of project + land cost

Sunny days in a year

Distance to human settlement

o O O O

Space for expansion

e Final choice: Estancia New Mexico



Combiner Box: Eaton CCB_36 DS vs Ingecon StringBox

e Has the larger max current (433 A) compared to Ingecon StringBox (360 A)

Can handle more strings
We would need less CBs
Surge protection: Used to limit voltage in the event of electrical surge, lightning

strike, etc



Solar Combiner CCB 1500V Technical Information

Standard Design: Tech Spec Mech Spec™”

Input Output Conductors
Description (Cu/Al)

Wire
Gauge

CCB_06 B String Combiner Box (02-06 Strings) 600,1000,1500 250 MCM or 350 MCM AX/4/3R
cce_12 12 String Combiner Box (07-12 Strings) 600,1000,/1500 - 250 MCM or 350 MCM A%/43R
cce_18 18 String Combiner Box [13-18 Strings) 600,1000,/1500 - 350 MCM A%/43R
CCB_24 24 String Combiner Box (19-24 Strings| 600,1000,1500 - 500 MCM AX/43R

CCB_36 36 String Combiner Box (25-36 Strings| 600/1000/1500 - 500 MCM AX/4/3R
B String Combiner Box w/ Integral Disconnect
Switzh (02-06 Strings)

12 String Combiner Box wy Integral Disconnect
Switch (07-12 Strings)

18 String Combiner Box w Integral Disconnect
Switch (13-18 Strings)

24 String Combiner Box wy Integral Disconnect
Switeh (19-24 Strings)

36 String Combiner Box wy Integral Disconnect
Switeh (25-36 Strings)

CCE_D6 DS 600,1000,1500 - 250 MCM or 350 MCM AX/43R

CCB_12 DS 600,1000,1500 - 250 MCM or 350 MCM AX/4/3R
CCB_18 DS 600/1000/1500 - 350 MCM 4X/4/3R

CCB_24 DS 600,1000,/1500 . 500 MCM 4%/4/3R

CCB_36 DS 600,1000/1500 - 500 MCM AX/4/3R




Second Draft: Fall 2018 Gantt Chart

Week1l Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week10 Week1l Week12? Week13 Week14 Week15
FALL 2018 3-Sep 10-Sep 17-Sep 24-Sep 1-Oct 80ct 15-0ct 22-0ct 29-Oct 5-Nov 12-Nov 19-Nov 26-Nov 3-Dec  10-Dec

Meetings (Client and Advisor)

Team roles
Scope and Goal Setting
wiclient

Research project/justification
of components

Solar plant size and cost
determination

Project Plan V1

Solar panel layout
Design Document V1
Design Disscussion

Solar plant layout review
Substation 1 line

Project Plan /2

Design Document V2
Presentation Prep
Faculty Presentation
Man hour budget
Finalize Deliverables

Hours Spent
Hours Actual
Cost




Questions That We Have

What is the price of inverter?

Will we design the rack system or buy it?

What is the ground coverage ratio?

Will you choose high solar radiation land but expensive or good solar radiation
land but cheaper?



