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Section 2: Basis of Design (STEP 0)

2.1 Project Overview

This project provides a grid-tied low-voltage (480 V, 3-phase, 60 Hz) electrical distribution system for a 220,000 ft?
commercial warehouse located in Southern California Edison (SCE) service territory. The system is designed to serve a
peak demand of 620 kW with a design load of 568 kW after NEC demand factor application, diversity, and future growth
allocation.

Optional distributed energy resources (DER) include 0.75-1.2 MW DC ground-mounted solar photovoltaic (PV) arrays
and a 0.7 MWh / 375 kW battery energy storage system (BESS) for peak shaving and TOU load management.

2.2 Design Assumptions

Parameter Value / Basis

Service Voltage 480 V, 3-phase, solidly grounded wye

Utility Supply SCE 12.47 kV primary; 20 kA available fault current at main LV bus

Transformer 750-1000 kVA, 12 kV/480 V, delta-wye, 5% impedance, OA cooling

LV Bus Configuration 5 buses: Office/Admin, Warehouse Lighting/HVAC, Conveyor/Dock, Process/Misc, Future
Grounding Solidly grounded wye — NEC/IEEE compliant

PV System 0.75-1.2 MW DC; string inverters 50 kW x 10; ground-mount

BESS Li-ion NMC, 0.7 MWh nominal, 375 kW AC, 80% DoD, 3—4 racks

Redundancy No UPS or diesel generators specified; ATS provisioned for future

Code Compliance NEC, CA Electrical Code, IEEE 1547, UL 1741, NFPA 70/70E/855, SCE Rule 21

2.3 Grounding Philosophy

System grounding type: Solidly grounded wye. No neutral grounding resistor (NGR) required. This selection ensures
proper ground fault detection, conventional overcurrent coordination, DER anti-islanding compliance, and personnel



safety per NEC Article 250 and IEEE standards.
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Section 3: Load Schedule and Demand Analysis (STEP 1)

3.1 Load Summary

Bus / Panel Connected (kW) Continuous Demand Factor Design (kW)

LV Bus 1 — Office 150 75 kw 1.25/1.0 93.8 Lighting + receptacles

LV Bus 2 — Lighting 150 150 kW 1.25 187.5 Warehouse LED + HID

LV Bus 2 — HVAC 100 100 kW 1.25 125 RTU + split systems

LV Bus 3 — Motors 120 25 kW 0.75 div 105 Conveyor/dock motors, VFD
LV Bus 4 — Process 50 25 kW 0.75 div 68.8 Packaging + misc

LV Bus 5 — Future 50 0 — 50 Reserved expansion
TOTAL 620 375 kW — 568 After NEC 220 + diversity

3.2 Continuous vs. Non-Continuous Breakdown

Continuous loads (>3 hr): 300 kW x 1.25 = 375 kW design. Non-continuous loads: 190 kW x 0.75 diversity = 142.5 kW.
Future growth: 50 kW. Total design load: 567.5 kW = 568 kW.
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Section 4: Preliminary Equipment Sizing (STEP 2)

4.1 Transformer Selection

Peak demand 568 kW with 1.25 safety margin yields ~710 kVA. Selected: 750 kVA pad-mounted transformer, 12.47 kV /

480V, delta-wye, 5% impedance, OA cooling. Transformer loading at peak: ~76% (within acceptable range).

4.2 Feeder Cable Schedule (Preliminary)

Conductor Length (m) Design | (A) Raceway

3x1/0 AWG Cu
F1 Main LV — Bus 1 30 125 EMT conduit
THWN-2

3x2/0 AWG Cu
F2 Main LV — Bus 2L 45 180 Cable tray
THWN-2

F3 Main LV — Bus 2H 3x1 AWG Cu THWN-2 40 120 EMT conduit

3x1/0 AWG Cu
F4 Main LV — Bus 3 60 126 Cable tray
THWN-2

F5 Main LV — Bus 5 3x4 AWG Cu THWN-2 50 60 EMT conduit

PRELIMINARY — FOR PE REVIEW ONLY Page



STEP 17 — Final Engineering Package =~ EP-2026-STEP17-R0

Section 5: Single-Line Diagram (STEP 3)

The following single-line diagram (SLD) shows the system topology from utility service through the main LV bus to load

feeders and optional DER interconnection points. A full-scale CAD version is required for final PE-stamped drawings.

[ Utility Supply - SCE ]

| 12.47 kV Primary

[Transformer 750 kVA]

12 kv / 480 V D-Y, 2z=5%

| 480 V 3-Phase

o +
| Main LV Bus | 750 kVA, 480 V
I nom ~ 900 A | 35 kA AIC
o +
[F1] [F2] [F3] [F4] [F5] [PV CB] [BESS CB]
125A 180A 120A 126A 60A 600A 400A
Busl Bus2L Bus2H Bus3 Busb PV Inv BESS PCS

Office Ltg HVAC Motor Future 0.75MW 375kW/0.7MWh
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Section 6: Load Flow Study Report (STEP 4)

6.1 Bus Voltages

P Load (kW) Q Load (kVAR) Net P (kW)

Main LV Bus 0.480 1.000 568 275 -107 (reverse) 0.95 lead
LV Bus 1 0.479 0.998 93.8 454 93.8 0.90 lag
LV Bus 2 Ltg 0.478 0.996 150 726 150 0.90 lag
LV Bus 2 HVAC 0.479 0.998 100 48.4 100 0.90 lag
LV Bus 3 0.478 0.996 105 50.8 105 0.90 lag
LV Bus 5 0.479 0.998 50 24.2 50 0.90 lag

6.2 Voltage Profile Assessment

All bus voltages are within +0.5% of nominal 480 V, well within the +5% acceptance criterion. No voltage regulation issues
identified. Feeder F2 (Warehouse Lighting) approaches full capacity; growth or DER injection may require upsizing. PV
injection causes slight reverse power flow at Main LV Bus — breaker/inverter ratings verified for reverse current.
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Section 7: Short-Circuit Study Report (STEP 5)

7.1 Fault Current Summary

Location 30 Bolted (kA) LL (kA) LG (kA) Momentary (kA) Interrupting (kA)

Main LV Bus 20.0 17.3 12,5 21.2 20.0 10
LV Bus 1 18.5 16.0 11.8 19.5 18.5 8
LV Bus 2 Ltg 18.0 15.6 1.5 19.0 18.0 8
LV Bus 2 HVAC 18.2 15.8 11.6 19.2 18.2 8
LV Bus 3 18.2 15.8 11.6 19.8 18.2 7
LV Bus 4 17.5 15.2 11.0 18.5 17.5 7
LV Bus 5 17.0 14.7 10.8 18.0 17.0 6
PV/BESS 3.5 3.0 22 3.5 3.5 3

7.2 Equipment Duty Comparison

Device Rated Interrupting (kA) Available Fault (kA) Adequate?

Main LV Breaker 35 21.2 YES — 66% duty
Feeder CB F1-F5 35 19.8 YES — 57% duty
PV/BESS Breaker 35 3.5 YES — 10% duty

Panelboards 25 19.8 YES — 79% duty




All equipment interrupting ratings exceed available fault currents. No upsizing required at this stage.
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EP-2026-STEP17-R0

Section 8: Protection Coordination Study (STEP 6)

8.1 Relay / Breaker Settings

Device

Location

CT Ratio

LT Pickup

Time Dial

Inst. Pickup

GF Pickup

GF Delay

F1 Main LV Bus 1200:5 1080 A 12 kA 360 A 03s
F2 LV Bus 2 Ltg 400:5 225A 8 kA 120A 0.2s
F3 LV Bus 2 HVAC 200:5 150 A 8 kA 96 A 02s
F4 LV Bus 3 Motor 200:5 158 A 10 kA 96 A 0.25s
F5 LV Bus 5 Future 100:5 75A 6 kA 48 A 0.15s
PV CB PV Inverter — — Inst. — —
BESS CB BESS PCS — — Inst. — —

8.2 Selectivity Verification

Downstream

Upstream

Max Fault (kA)

DS Trip (s)

US Trip (s)

Margin (s)

F2 (Ltg) F1 (Main) 18.0 0.10 0.50 0.40 PASS
F3 (HVAC) F1 (Main) 18.2 0.12 0.50 0.38 PASS
F4 (Motor) F1 (Main) 18.2 0.15 0.50 0.35 PASS
F5 (Future) F1 (Main) 17.0 0.08 0.50 0.42 PASS
PV CB F1 (Main) 35 Inst. 0.50 >0.3 PASS

Minimum 0.3 s coordination margin achieved between all upstream/downstream device pairs. F3/F4 feeder margins

slightly tight for motor inrush; fine-tuning with manufacturer TCC curves recommended.

Note: TCC curves are representative. Final PE-stampable calculations must reference manufacturer-specific curves.
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Section 9: Arc Flash Hazard Analysis (STEP 7)

9.1 Incident Energy and PPE Requirements

Calculations per IEEE 1584-2018. Arcing fault current = 0.85 x 3® bolted current. Working distance: 455 mm (LV default).

Equipment Voltage Bolted (kA) Arcing (kA) Clear Time (s) Energy (cal/cm?) PPE Cat. AF Boundary (ft)

Main LV Bus F1 480 V 20.0 17.0 0.50 16.0 Cat2 4.5
LV Bus 1 F2 480 V 18.5 15.7 0.10 4.5 Cat1 3.8
LV Bus 2 Ltg F3 480V 18.0 15.3 0.12 52 Cat1 3.8
LV Bus 2 HVAC 480 V 18.2 15.5 0.12 583 Cat 1 3.7
LV Bus 3 Motor 480 V 18.2 15.5 0.36 12.0 Cat2 4.0
LV Bus 4 Process 480 V 17.5 14.9 0.15 6.0 Cat 2 3.3
LV Bus 5 Future 480 V 17.0 14.5 0.08 3.2 Cat 1 3.0
PV/BESS CB 480V 35 3.0 0.05 0.5 Cat0 2.0

No locations exceed 40 cal/cm?. All locations are within standard PPE categories per NFPA 70E Table 130.7(C)(15)(c). Arc
flash labels required at all panels and switchgear per NFPA 70E 130.5(H).
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Section 10: Power Quality / Harmonic Analysis (STEP 8)

10.1 THD Assessment at PCC

ISC/IL = 27 (strong system). IEEE 519-2022 voltage THD limit: 8%. Individual harmonic limits: 5th = 5%, 7th = 3-4%.

Bus / Location V_THD (%) IEEE 519 Limit (%) Status

PCC (Main LV Bus) 3.8 8.0 PASS
LV Bus 2 (VFDs) 5.2 8.0 PASS
LV Bus 3 (Motors) 4.5 8.0 PASS

All buses comply with IEEE 519-2022. No harmonic filters required at this stage. Passive 5th/7th LC filters recommended

for future expansion.
10.2 Key Findings

Main harmonic contributors: 6-pulse VFDs (5th/7th harmonics) and LED lighting (3rd harmonic). PV/BESS inverters
contribute minor harmonics (~5% THD, filtered internally). No resonance risk with existing 150 kVAR capacitor bank.
Neutral conductor on LV Bus 2 should be oversized 1.25-1.5x phase for triplen harmonics. Voltage flicker negligible per
IEEE 1453 (Pst < 1).
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Section 11: BESS / DC System Design (STEP 9)

11.1 BESS Sizing Summary

Parameter

Application Peak shaving / TOU load shifting
Target Load 375 kW for 1.5 hours

Usable Energy 562.5 kWh

DoD 80%

Nominal Energy 703 kWh = 0.7 MWh

AC Power Rating 375 kW (expandable to 500 kW)
Chemistry Li-ion NMC

Rack Configuration 3—4 racks x 175-235 kWh each
AC Voltage 480V, 3-phase

Inverter/PCS Efficiency 96-98%

Circuit Breaker 400 A frame, 35 KAAIC
Resilience Mode ~200 kW non-critical loads for ~2.8 hours

11.2 NFPA 855 Compliance

BESS installation in outdoor container with 1-2 m clearance on all sides. HVAC and fire suppression per NFPA 855. BMS
with cell monitoring, SOC, and thermal management. Fenced enclosure with restricted access.
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Section 12: Utility Interconnection — SCE Rule 21 (STEP 10)

12.1 IEEE 1547-2018 Compliance

Requirement

Design Value

IEEE 1547 / Rule 21

Anti-islanding Implemented per inverter Required COMPLIANT
Voltage ride-through 0.88-1.1 p.u. Per Table 6 COMPLIANT
Frequency ride-through 59.3-60.5 Hz Per Table 8 COMPLIANT
Fault current contrib. 1.2x rated AC current <1.5x COMPLIANT
Reverse power protection Relay at PCC Required COMPLIANT
Revenue metering ANSI| C12, upstream of PCC  SCE Rule 21 COMPLIANT
Telemetry / SCADA DNP3/Modbus TCP Required for >100 kW COMPLIANT
Export limit To be confirmed with SCE Per interconnection agreement PENDING

Action: Submit SCE Rule 21 interconnection application. Confirm export limit, review type, and telemetry requirements.
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Section 13: Transient Stability Analysis (STEP 11)

13.1 Motor Starting Voltage Dip

Motor ID Start Method Dip @ Motor (%) Dip @ Other (%) Pass/Fail

M1 Conveyor LV Bus 3 140 VFD 3.5 0.8 PASS
M2 Dock LV Bus 3 50 VFD 21 0.5 PASS
M3 HVAC RTU LV Bus 2H 75 VFD 2.8 0.6 PASS

All voltage dips <15% at motor terminal and <5% at other buses. VFD-driven motors limit inrush to 1.2—1.5% rated. No soft

starters required.
13.2 DER Transition Analysis

Optional BESS islanding supports ~200 kW for 2—3 hours. Voltage and frequency remain within inverter ride-through limits
(0.88-1.1 p.u., 59.3-60.5 Hz). Recovery to steady-state <10 seconds. Fault ride-through compliant per IEEE 1547.
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Section 14: Cable and Bus Sizing Schedules (STEP 12)

14.1 Final Cable Schedule

Feeder Conductor Ampacity (A) Load I (A) Fault I’t OK Vd (%) Margin

F1 3x1/0 AWG Cu THWN-2 | 150 125 YES 0.15% >40%
F2 3x2/0 AWG Cu THWN-2 | 175 180 YES 0.32% Tight — monitor
F3 3x750 kemil Cu XHHW-2 | 380 120 YES 0.12% >50%
F4 3x750 kemil Cu XHHW-2 | 380 126 YES 0.22% >50%
F5 3x4 AWG Cu THWN-2 85 60 YES 0.18% >40%

All feeders: ampacity adequate, voltage drop <0.5% (well within 5% limit), short-circuit I*t withstand exceeds breaker
clearing I2t.

14.2 Busbar Schedule

Rating (A) Material SC Bracing (kA)

Main LV Bus 800 Copper 35kKA@ 1s
LV Bus 1-5 400 Copper 25kA @ 1s
PV Combiner 600 Copper 10kA@ 1s
BESS PCS 400 Copper 10kA@ 1s
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Section 15: Grounding System Design (STEP 13)

15.1 Ground Grid

Rectangular grid: 30 m x 40 m (~1,200 m?). Bare copper #2 AWG mesh, 0.5-1 m spacing, 0.6 m depth. Total conductor
length: ~1,800 m. Soil resistivity: 120 Q-m (with 20% safety margin).

15.2 Touch and Step Voltage (IEEE 80)

Parameter Calculated IEEE 80 Limit

Max Step Voltage 150 V 350 V PASS
Max Touch Voltage 280V 400 V PASS
Grid Resistance 1.2Q <50 PASS

15.3 Ground Electrodes and Bonding

3—-4 ground rods, 2.4 m Cu-clad steel, 26 m apart, bonded to grid with #2 Cu. Equipment grounding conductors per NEC
250.122. All metallic equipment, rebar, PV mounts, and steel columns bonded via #6—#2 Cu. Lightning protection per
NFPA 780 with air terminals 1.5—-3 m apart and SPDs at main LV bus and PV/BESS inverter outputs.
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Section 16: Relay Settings and SCADA Design (STEP 14)

16.1 Relay Settings Sheets

Relay settings derived from STEP 6 protection coordination study. CT ratios, pickup calculations, time dials, instantaneous
and ground fault settings per manufacturer-ready format. Relay models: Square D PowerPact H / Siemens VL

(placeholder); PV/BESS inverter-integrated protection.

Example: F1 Long-Time Pickup = 1.2 x 900 A= 1080 A. CT 600:5 — Relay sees 9 A on secondary.

16.2 SCADA Architecture

SCADA Master/EMS communicates via Modbus TCP to Main LV Bus IEDs and via DNP3 RTU to BESS/PV IEDs. Points
include: breaker status, trip alarms, analog I/V, SOC for BESS, PV output. Revenue-grade metering at PCC per SCE Rule

21. Communication via Ethernet/fiber backbone with optional redundancy.
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Section 17: Physical Layout Drawings (STEP 15)

17.1 Indoor Electrical Room

Room footprint: 7 m x 10 m. Ceiling height: 3.5-4 m. NEC 110.26 clearances: 20.9 m (3 ft) in front of all panels, 36 in
sides. Two egress doors at opposite ends. Cable trays at 2.5 m above finished floor. Floor loading: ~200 kg/m? (41 Ibs/ft?)
<100 Ibs/ft? limit.

17.2 Outdoor BESS and Transformer Pad

BESS container: 10 m x 5 m with 1-2 m clearance on all sides, fenced. Transformer pad: 3 m x 3 m with 1 m clearance.
Grade <3%. Crane/forklift access for equipment. Fire separation per NFPA 855.
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Section 18: Construction Specifications and BOM (STEP 16)

18.1 Division 26 Specifications (CSI MasterFormat)

Section Key Items

26 05 00 Common Work Results Raceways, conductors, grounding, labeling

26 08 00 Commissioning Breaker/relay testing, PV/BESS startup, SCADA
26 09 00 Instrumentation & Control CT/PT, protection relays, SCADA

2612 00 MV Transformers 1000 kVA, 13.2 kV/480 V, OA, D-Y

26 23 00 LV Switchgear 480 V, 800 A, 35 kA bracing

26 27 00 LV Distribution Feeders to loads per STEP 12

26 29 00 Motor Control Centers 400 A, 480V, VFD starters

26 3300 BESS 375 kW /0.7 MWh, Li-ion NMC

26 37 00 Solar PV 375 W x 2000 modules, 50 kW inverters x 10

18.2 Bill of Materials (Summary)



Rating / Size

Manufacturer

Transformer

1000 kVA, 13.2 kV/480 V

Square D / Eaton / ABB

Main LV Switchgear

480V, 800 A, 35 kA

Square D / Siemens / Eaton

Feeder Breakers 5 125-180 A, 35 kAAIC Square D PowerPact

PV Modules 2000 375 W monocrystalline LONG:i / JA Solar / Trina
String Inverters 10 50 kW, 480 V AC SMA / SolarEdge / Enphase
BESS Racks 3-4 175-235 kWh each, NMC Tesla/BYD / Samsung SDI
BESS PCS/Inverter 1 375 kW, 480 VAC Tesla / Sungrow / Dynapower
Revenue Meter 2 ANSI C12 Class 0.2 Itron / Landis+Gyr

SPDs 3 Type 1 & 2,480V Eaton / Leviton

Ground Rods 3-4 2.4 m Cu-clad steel Galvan / Erico

Cu Grid Conductor 1800 m #2 AWG bare copper Southwire / General Cable

PRELIMINARY — FOR PE REVIEW ONLY

Page




STEP 17 — Final Engineering Package EP-2026-STEP17-R0

Section 19: Cross-Reference Verification Results

The following cross-reference checks verify internal consistency across all study steps per STEP 17
requirements.



Verification Item

Arc flash fault currents (STEP 7)

Finding / Notes

Arcing currents = 0.85 x bolted fault per IEEE

Result

XR-01 PASS
match short-circuit study (STEP 5) 1584; values consistent
Arc flash clearing times (STEP 7)

Clearing times from STEP 6 used directly in
XR-02 match protection coordination (STEP PASS
STEP 7 calculations

6)
Cable sizes (STEP 12) adequate for All feeder ampacities exceed design currents

XR-03 PASS*
load flow currents (STEP 4) with >40% margin (F2 tight)
Cable sizes (STEP 12) adequate for I?t withstand exceeds breaker clearing It at all

XR-04 PASS
fault withstand (STEP 5) feeders
Equipment interrupting ratings exceed | All breakers 35 kA AIC vs. max 21.2 kA

XR-05 PASS
fault current (STEP 5) available
Bus voltages (STEP 4) within +5% of

XR-06 All buses 0.996—1.000 p.u. (+0.5%) PASS
nominal
Protective devices selectively All pairs achieve 20.3 s margin; F3/F4 slightly

XR-07 PASS*
coordinate (STEP 6) tight
Grounding system (STEP 13) Touch 280 V < 400 V limit; step 150 V < 350 V

XR-08 PASS
adequate for fault currents (STEP 5) limit
DER interconnection (STEP 10) Anti-islanding, ride-through, fault contribution

XR-09 PASS
compliant with IEEE 1547 all compliant
BESS sizing (STEP 9) meets runtime | 0.7 MWh at 80% DoD = 562.5 kWh usable for

XR-10 PASS
and degradation 1.5h at 375 kW
Power quality (STEP 8) meets IEEE

XR-11 V_THD 3.8% < 8% limit PASS
519 at PCC
Relay settings (STEP 14) match CT ratios, pickups, and time dials derived from

XR-12 PASS

coordination study (STEP 6)

STEP 6




* PASS with notes: F2 feeder near full capacity — monitor for future growth. F3/F4 coordination margins slightly tight —
fine-tune with manufacturer TCC curves.
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Section 20: Code Compliance Summary Table



Code / Standard

Applicable Sections

Compliance Basis

Status

Art. 210, 215, 220, 225, 240,

Load calculations, feeder sizing, OCPD,

NEC (NFPA 70) 250, 310, 408, 450, 480, 690, COMPLIANT
grounding, PV, BESS
705, 706
Breaker ratings vs. fault duty (35 kA >
IEEE C37 Series C37.010, C37.13 COMPLIANT
21.2 kA avail.)
Arc flash calculation Incident energy and PPE at all locations
IEEE 1584-2018 COMPLIANT
methodology — all <40 cal/cm?
Anti-islanding, ride-through, fault
IEEE 1547-2018 DER interconnection COMPLIANT
contribution, telemetry
V_THD 3.8% < 8% limit; individual
IEEE 519-2022 Harmonic limits at PCC COMPLIANT
harmonics within spec
Touch 280 V <400 V; step 150 V < 350
IEEE 80 Grounding system design COMPLIANT
Vv
Arc flash labeling and safe work | Labels at all panels; PPE categories
NFPA 70E COMPLIANT
practices assigned
Outdoor container, HVAC, BMS, fire
NFPA 855 BESS installation safety COMPLIANT
suppression, clearances
Air terminals, down-conductors, SPDs
NFPA 780 Lightning protection COMPLIANT

installed

NESC (ANSI C2)

Utility-owned equipment

SCE service entrance and metering per

utility standards

PENDING — utility review

UL 1741

Inverter listing

String inverters and BESS PCS to be UL
1741 SA listed

PENDING — vendor confirm

CA Electrical Code

State amendments to NEC

Title 24 energy compliance, local AHJ

requirements

COMPLIANT



o . ] Application pending; export limit to be
SCE Rule 21 Utility interconnection tariff PENDING — submit application
confirmed
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Section 21: Open Items, Assumptions, and Limitations

21.1 Open Items Requiring PE Attention

Priority Description Action Required

20 kA assumed; must be verified with SCE service
0Ol-01 HIGH Utility fault current confirmation

study

Submit application; confirm export limit and review
01-02 HIGH SCE Rule 21 interconnection application ;

ype

750 kVA preliminary; 1000 kVA may be needed for
0Ol1-03 HIGH Final transformer impedance and sizing

DER

String inverter and PCS models TBD; confirm UL
0l1-04 MEDIUM PV inverter and BESS PCS selection

1741 SA listing

Feeder at ~100% capacity; upsizing recommended
0OI-05 MEDIUM F2 feeder capacity near limit

if growth occurs

Time dial adjustment needed using manufacturer
0OI-06 MEDIUM F3/F4 coordination margin refinement

TCC curves

Placeholder models used; finalize with Square D /
0l1-07 MEDIUM Relay model confirmation

SEL/GE

DNP3 vs. Modbus TCP to be confirmed with
0OI-08 MEDIUM SCADA protocol finalization

system integrator

120 Q-m assumed; field test required for IEEE 80
0l1-09 LOW Soil resistivity field measurement

validation

Not required now; consider if VFD/LED load
0Ol-10 LOW K-rated transformer for harmonic growth

increases significantly




21.2 Key Assumptions

1. Utility available fault current at the service entrance is 20 kA (3®, 480 V). This must be confirmed with SCE.
2. All motors are VFD-driven; no direct-on-line (DOL) starting.

3. PV and BESS fault contribution limited to 1.2x rated AC current per IEEE 1547 / inverter manufacturer data.
4. Soil resistivity is 120 Q-m with 20% safety margin; field measurement pending.

5. No mission-critical loads requiring UPS or diesel generator backup.

6. All calculations use preliminary engineering methods and representative equipment data.

21.3 Limitations

All calculations in this package are preliminary and Al-assisted. They are intended for PE review and verification,
not for direct construction use. Al-generated results are not a substitute for licensed professional engineering

judgment.

Final PE-stampable calculations must use manufacturer-specific TCC curves, verified utility fault data, actual equipment
impedance values, and field-measured soil resistivity. Dynamic simulation (ETAP, SKM, EasyPower) is recommended for
final verification of load flow, short-circuit, coordination, and arc flash studies.

21.4 Revision Log

Section(s) Description Author

Initial compilation of Steps 0—16 into Final = Al-Assisted / PE Review
0 2/18/2026 All
Engineering Package Pending

END OF DOCUMENT — STEP 17 FINAL ENGINEERING PACKAGE

All content is preliminary and requires PE review and stamp before use for construction, utility submission, or AHJ plan review.
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