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Safety Moment - Eye Strain

Causes of Eye Strain:
e Prolonged exposure to electronics (computers and cell phones)
e Bright lights or flashing lights (natural or artificial light)
e Poor posture and continuous eye muscle stress

Symptoms of Eye Strain:
e Blurry or double vision
e Headaches
e Reduced concentration
e Sore and/or heavy eyes

How to avoid Eye Strain:
e 20-20-20 Rule (stretching for your eyes)
e Improve posture and set up workspace
e Reduce glare and bright lights when using electronics



https://www.mayoclinic.org/diseases-conditions/eyestrain/symptoms-causes/syc-20372397#:~:text=Complications,reduce%20your%20ability%20to%20concentrate.
https://www.benq.com/en-us/knowledge-center/knowledge/how-long-does-eye-strain-last.html

Calculations

Battery Charger Equation: Our system has a 111 Ah capacity with 61 Ah
removed, and uses flooded lead acid
AHR - K bat'geries. Our conftinuous load is 3.896 A.
A . L + Typical recharge times are usually 8, 12, or 24

hours.
T

A = Battery charger output current (A) A recharge time of 8 hours results in a charger

L = Continuous load current (A) output of 12.665 A.
AHR = Amp hours removed of the battery system (Ah)
K = Efficiency factor (1.15 for flooded lead acid, 1.4 for NiCa) A recharge time of 12 hours results in a

T = Recharge time (hours) charger output of 9.742 A.

A recharge time of 24 hours results in a
charger output of 6.819 A.




Calculations

AT EVO Battery Charger from MDS Power:
Input (AC)-240V, 17 A

Output (DC)-130V,12 A

Cost - $3,771.00

AT EVO Battery Charger from MDS Power:
Input (AC)-240V, 20 A

Output (DC)-130V,16 A

Cost - $4,634.00

IEEE 946 (see pages 24 and 25 for charger calculations)
Battery Charger website
Battery Charger Spec Sheet



https://drive.google.com/file/d/1ofoSKUwt5ArHCR4wEt09PGzR-UwYhpCg/view?usp=drive_link
https://www.mdspower.com/125-vdc-battery-chargers/at-evo-battery-charger-130vdc-25a-atev1130025-config
https://www.mdspower.com/img/product/description/HindlePower/ATevo-Battery-Charger-Specs.pdf

Calculations

. uanti Load/Unit{W) Amps (ea) Voltage{V) Totall Amps Total
AC L d C I I ¢ Sreaker Recepticle and Lights 4 210 1.75 120 340 7.00
O a a C u at I O n * Transformer Fans 1 12,000 50.00 240 12,000 50.00
i Transformer Sump Pump 1 2,000 8.32 240 2,000 8.33
Assuming larger battery charger st S £ 2 2 25 2% 2 =
o |Yard Lignts 6 55 0.45 120 220 275
5 [HvAC System 1 10,000 4167 240 10,000 2167
@  |Fire Detection Equipment 1 150 125 120 150 125
. s Exhaust Fan 1 132 1.10 120 132 1.10
Total worst case load: P e : =3 5D 2 L 10
= [Power Outiet 10 180 1.50 120 1,800 15.00
40 . 8 kW at 1 88 A . § Feeder Motor 2 720 3.00 240 1,440 6.00
(10% worst case scenario added) s 0 0 00 720 0 000
o 0 0.00 120 0 0.00
Reduced XFMR fan load per our W Cai Vs,
. High Side Breaker Motor [ 1 | 720 | 240 [ 720 [ 3.00
last meeti ng Low Sice Breaker Motor [ 3 | 720 [ 300 | 240 [ 2,160 [ 2.00
Total Worse Case AC Panel Load 37,002 171.10
|[Total Worst Case Load (+10 %) 40,201 18821 I
Require 50 kVA station XFMR
. Recommendations:
Require 200 A MTS Station Service - 50 kVA
MTS, Safety Switch - 200 A

240 V/200 A MTS from SIEMENS ($842.73)
50 kVA Pad Mount XFMR (34.5 kV to 120/240 V) ($18.641.04)

Bell & Liam


https://www.grainger.com/product/20RA96?gucid=N:N:PS:Paid:GGL:CSM-2295:4P7A1P:20501231&gad_source=1&gclid=CjwKCAjw5ImwBhBtEiwAFHDZx_SBSZsWh8MNEnRbj2DMohjGevhZgmxrPrRE0IcxMpHsdDg1af0WXhoCXbwQAvD_BwE&gclsrc=aw.ds
https://www.larsonelectronics.com/product/291347/50-kva-pad-mount-transformer-34500y-19950-grounded-wye-primary-240-120v-secondary-biodegradable-fluid-knan?productIdBase64=MjkxMzQ30&rank=19

Calculations - BOM

Solar Component

Component Type | SKU/Model Number Quantity Price Datasheet Link Total Price Pricing Link Misc C
PV Panels ZXM7-SHDB144-550M 143250 5270.00[ Link $38,677,500.00| Link C nent Type SKU/Model Number | Quantity Price D ite Link | Total Price Pricing Link
Combiner Boxes | BHSZ-16-1-1500V/ 360) 51.921.00|Link $691,560.00| Link Land 406 Acres 1|  $609,000.00|Link $609,000.00,
Inverters PVS980-MWS-4000kVA-K-34.5-Dry 15| $200,000.00| Link $3,000,000.00( Page 31 Conduit $0.00]
50.00 10 AWG 50.00
50.00 Bus Bars $0.00
50.00 400 MCM 50.00
30.00 Fence 50.00)
50.00) 000
o
2000 $0.00
500 50.00
5000 50.00
50.00 $0.00
Total Solar Farm Cost  $42,369,060.00 $0.00
$0.00
Subetolion Compoasnt ! i _ = Total Misc Cost $609,000.00
Ci Type |SKU/Model Number Quantity Price D Vebsite Link | Total Price Pricing Link
SEL-411L 1| s11.17000 511,170.00
SEL-311L 1 $6,920.00) $6,920.00]
SEL-487E 1 58,860.00) 58.860.00) =
GE Multiin 735 1 sas0000 54,500.00) Total PrO’eCt Cost $45260 11377
SEL-751 2 $1,270.00] 52,540.00
ABB REUB15 2 5750.00 $1.500.00]
SEL-451 4 55,520.00) 522,080.00)
CB1 3] 535000.00] SEE TO THE RIGHT $105,000.00] Circuit Breaker (35 kV)
CB2 SPS2-123-40-2 1| 595,500.00[Link 595,500.00| Link
DS1 57.000.00| Link 50.00[ Discon. Switch (34.5 kV)
DS2 520,000.00[ Link 50.00| Discon. Switch (138 kV)
LA1 $500.00{ Link $0.00| Surge Arestor (34.5kV)
LA2 $2,000.00 50.00| Surge Arestor (138kV)
T1 (Power XFMR) | SF-9000000/15 1] 52,000,000.00[Link 52,000,000.00[Page 7
T2 (Station Power) | MT-PML-R50-1P-GMA-50KVA-SZ-LT-DF-Z6-BB-CS-2BZ-M1 1| s18,641.04 518,641.04|Link
cT1 50.00
cT2 $15,000.00 50.00] Current XFMR (138kV)
PT1 $2,000.00] Link 50.00[ Volt XFMR (34.5kV)
PT2 57.000.00| Link 50.00] Cap Volt XFMR (138kV]
Battery MTS GF224NR 1 5842 73(Link 5842.73| Link
Battery Backup | 6-0Gi-100 10 5450.00Link $4,500.00| Link

Eli & Liam

Total Substation Cost

$2,282,053.77
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Construction Overview

AutoCAD - Updates

GE
Grid Solutions HV

OSKF

Oil-Insulated Current Transformers

[ ﬂ" KUHLMAN ELECTRIC

SCORPORATION

A MEMBER OF THE ABB GROUP

BB-34-975(H)

72.5kV to 800 kV =
G950300SA
Type OSKF72 OSKF123 OSKF145 OSKF170 OSKF245 3 0 0 : 5 Ratio
Highest voltage for equipment U} kv 725 123 145 i70 245
Lightning impulse withstand voltage (BIL} kv 350 550 650 750 1050
mm in mm in mm in mm in mm in
Minimum creepage distance 1813 714 3150 1240 3750 1476 4583 180.4 6300 2480 LV
Dimensions A 1844 726 2224 876 2582 1017 2837 111.7 3442 1355
B 1414 55.7 1795 70.7 2029 799 1720 89.9 2305 1134
C 305 12.0 305 12.0 305 120 305 12,0 305 12,0
D 798 31.4 798 314 849 334 849 33.4 935 36.8
E 450 17.7 450 17.7 450 17.7 450 17.7 600 236
kg Ib kg b kg Ib kg Ib kg Ib
Total weight (approx.| 270 595 340 750 446 983 489 1078 609 1342
Oil volume (approx.| gal. 116 155 26.2 318 378

Eli & Eduardo



https://www.gegridsolutions.com/app/resources.aspx?prod=OSKF&type=1
https://library.e.abb.com/public/5e984f081be0b5ccc1257b13005740d7/34500%20section_updated_050212.pdf

AutoCAD - Updates
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AutoCAD - Updates
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AutoCAD - Updates

Eli & Eduardo

[CABLE NAME[CABLE LENGTH[START| END
F1 4778 -4 A | sus
F2 3043 -3 B | sus
C1 12426 | INV-1| F1
IC2 791°-8" INV-2 | F1
C3 12456 |INV-3 | F1
ca 1027 INV-4 | F1
C5 1008° INVS | Fi
C6 791-8" |INVE| A
1c7 734" NVT| A
1C8 794-5"  |INv8] B
1C8 7945 |INVO| F2
1C10 12465 |[INV-10[ F2
iC11 794-5"  [INv-11] F2
ic12 12465 [INv-12| F:
1c13 388- 10" |INV-13] F2
114 368-10"_|INV-14] F2
115 814-9" |INV-15] 8

Legend
Line Color: | Line Description:
Red l Below ground, from skid to

substation

FEEDER SITE PLAN




AutoCAD - Updates
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Conductor Sizing

20kV > | AWG/kemil

Copper RHH, RHW, USE @'»‘w T e sk wma Allowable Ampacities
| ==

U d Service Cable. 600 Volt. Copper Conductors. Cross-Linked Polyel.;\;lznv(\‘e Installation f q " R - 1 O k I I ”I = 30 A
(XLP) Insulation. High-Heat, Moisture, and Sunlight Resistant. Sizes 6 Through 4/0 AWG Also it aRation foo AAmpacty/Copacky et C

i —_—— : s e s - 600 kemil = 420 A

Base
O Type A/G Trays -
APPLICATIONS }

0 0 0

Base Ampacity is from NEC Tables.

: Allowable Ampacity/Capacil
Southwire® Type RHH or RHW-2 or USE-2 conductors are used with conduit as 1/Cin Trays must be 1/0 AWG or larger. P T
specified in the 2011 National Electrical Code. When used as Type USE-2, conductor ° Derated
is suitable for use as underground service entrance cable for direct burial at conductor
temperatures not to exceed 90° C. When used as RHH, conductor temperatures shall O User-Defined 0
not exceed 90°C in dry locations. When used as RHW-2 or USE-2, conductor
temperatures shall not exceed 90°C in wet or dry locations. Voltage rating for RHH or T O UGS Calculated
RHW-2 or USE-2 conductors is 600 volts. oy T
emperature
() Top Cover [C) Maintained Spacing Ta Te
STANDARDS & REFERENCES Base | 30 %0
Southwire® Type RHH or RHW-2 or USE-2 comply with the following: Operating | 35 90
« ASTM - B3, B8 (7, 19, 37, 61 Strands), B787 (19 Wire Combination Unilay Strand) S
+ UL Standard 44 for RHH or RHW-2 Ta Adjustment per NEC Table

« UL Standard 854 for USE-2

« Federal Specification A-A-59544

« National Electrical Code, NFPA 70 - 2011 Edition
+ NEMA WC 70 Construction Requirements

« RoOHS/REACH Compliant

Additional Derating

() User Defined

CONSTRUCTION

Southwire® Type RHH or RHW-2 or USE-2 copper conductors are annealed (soft)
copper. Insulation is an abrasion, moisture, heat, and sunlight resistant black cross-
linked polyethylene (XLP). An optional CT rated product is available upon request for

r Fire Protection Cormection Factors
sizes 1/0 and larger.

Prompt -

There is no base ampacity available.

Baylor & Chicheng



ETAP_Substation Power flow analysis test
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