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Mostly boilerplate; however, the
Mr. Brian Antosh . .
Manager of Critical Facilities Infrastructure 5t h p a ra g ra p h n Otes e n gl n ee rl n g

305 E. Eisenhower, Suite 300

Ann Arbor, MI 48108 findings that are unique to the

RE: Online Tech - Ann Arbor AA-1

i lash ey system. A follow-up phone meeting
Dear Mr. Antosh: .
is always recommended.

This letter introduces the Arc Flash Study for Online Tech - Ann Arbor AA-1 energized
by the Utility and the generators. The study, itself, addresses some assumptions and
describes some recommendations.

The study was made utilizing the SKM software and includes the following:
1. Fault Calculations
2. Arc Flash Calculations
3. SKM One Line Diagram
4. Labels

Assumptions:

The following assumptions have been made:

¢ The rating of the lugs was not available. To determine the proper wire size, the
75 degree centigrade table in the NEC was used.

e UPS Maintenance by-pass mode was used.

e Information for the UPS-2 transformer was not available. 150 kVA transformer
with 5% impedance was used.

* Information for the PDU-A transformer was not available. 225 kVA transformer
with 5% impedance was used.

e Information for the PDU-B transformer was not available. 225 kVA transformer
with 5% impedance was used.




Project
Utility
DAPPER Fault Analysis Input Report (English)
Utilities
Contribution Bus IOut  Nominal +eremeex Contribution Data ---—-- PU (100 MVA Base)
From Name Name Service  Voltage Dty Uikts 8 R
UTIL AAL UTILITY AAL In 13200  3P: 3,166 Amps 142 Pos: 0797 1129
SLG: 2224 Amps 1.96 Zero: 1089 2.997
Generators
Contribution Bus IOut  Nominal - Contribution Data ---— PU (100 MVA Base)
From Name Name Service  Voltage o . = S Ao ek
GEN-DIESEL 7319 DIESEL In 480  625.00 015 2000 0.00 0.00
015 2000 0.00 0.00
015 2000 0.00 0.00
GEN-GAS 7320 GAS GENERATOR In 480 31250 015 20.00 0.00 0.00
0.15 20.00 0.00 0.00
015 2000 0.00 0.00
Cables
Cable From Bus InOut Gty Length —— Cable Description —— Per Unit (100 MVA Base)
Neme TaBus Senios. /o Fest  Size Cond.Type Duct Type Insul Rpu Kpu
CBL-A-1 PDU-A (7332) m o1 s 225 Copper Busway Epoxy  Pos. 04912 03733
%1 Zewo: 29204 1.9982
CBL-A-2 PDU-A (7332) I 1 5 225 Copper Busway Epoxy  Posi 04912 03733
A2 Zew: 29204 1.9982
CBL-A-3 PDU-A (7332) o1 5 225 Copper Busway Fpoxy  Pos 04912 03733
A3 Zew: 29204 1.9982

DAPPER Fault Analysis
Input Report

This is the raw data broken down
by type of data point—Utility,
Motors, Cables, Transformers, etc.

Once the field data is inputted into
SKM, the engineer will double
check and cross reference the field
data to ensure accuracy and code
violations.



DAPPER Fault Contribution

Brief Report

This section takes into

device, cable impedance, motor
contribution, and the available

consideration the protective
fault current to calculate the

it energy at each device.

- CIrcu

short

0 0 6617 68v'e 0 0 6617 68r'c (£PEL) T ANOD MIV
0 0 T16'T 69 0 0 16 69t up 419V 1# ANOD JIV-14D
0 0 6T 69P'F 0 0 6T [S1ad (PPEL) T# ANOD MIV
0 0 185 st9 0 0 18€°% 6¥F'9 up q4719v0 9-00V-140
0 0 1857 K9 0 0 185’y 6hP'9 (pSEL) 9-DDV
0 0 S00°S 668'9 0 0 S00'S 168'9 ul q414avo $-00V-14D
0 0 $00's 6689 0 0 00 P69 (LPED SOV
0 0 $€9°6 SILs 0 0 £hL'8 W06°L ul q419v0 £VI140
0 0 569 SILS 0 0 erLg w6t eV
0 0 $£9°6 SILs 0 0 L8 wWe'L o[ q419v0 TVI14D
0 0 $£9%6 SIL'S 0 0 £rL'S W6'L (2 4
0 0 $€9'6 SIL8 0 0 £rL's 06°L ur 419vD V140
0 0 SE9°6 SIL'S 0 0 £hL'S 206'L 1V
m oM 918 eseyd e mn o™ 018 eseydg - SUORNQLIUOD -~ aweN sng
i
v
sax YIyS eseud 1ol

sasng [V

awi) 1k e 1neq whsy
uogende) juaung ey
aduenbag 10 aseyd
sjuanng youesg

sabejjop sng

sng pajjnej

sax
sap
ON
N
sa)
sax

de} 1suwojsuel)
uoRNqIAL0Y 1010
punoIn oj eur o} sury
1Ine4 aur o3 aur
punoss o3 eur] ejbuig
1Ine4 sseyd seiyy

sBumeg Apnig 1N211) Moyg saisusyaidwo)

Hodey jelig uonnquiuo) Yned H3ddva

Auinn
oefoid



Dev Mom

nt eries calc
IntkA Rating % Rating MomkA MomkA R

ev

Talc
IntkA

port
Frame/Trip Status

Frame

us
Voltage Voltage

Device Evaluation A_FAULT Re|
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Device Evaluation
A_FAULT Report
s|s|s|s|s|s|s|s|s|s|s]s With the information from the
O 1 o g previous report section, the Engineer
RRRRRRREEAND will evaluate the device rating in kA
CCrrrrrer vs. the Calculated Interrupting kA.
7 The product is displayed in a %

Rating. If the % exceeds 100%, the

| Connected Bus

device is in jeopardy of catastrophic
2| failure. This can be due to low
’ 1o lalolslalsls impedance from the transformer.
Correction options can vary, but
often a protective device with a
higher AIC rating is recommended.

For a complete solution, further
engineering may be required.



Project:
Utility

Arc Flash Evaluation Report
Arc Flash Evaluation Study Options
Standard: BEE 1584 Max Arcing Duration: 2.0 seconds
Unit: English Include Transformer Phase Shift: No
Clear Fault Threshol 80 % Define Grounded as SLG/3P Fault >=: 5.0 %
Check Upstream Misco Yen

Flash Boundary Caleulation Option
¢ s trip titne <= 0.1s. use 1.2 caliem®2 *(5.0 Jem*2) for Mash boundary caleulation,

For voltage dbove 1k

— Incident Energy Report Option for Equipment Below 240 ¥
Report calcalat incident snecgy from equation

Generator and Sy Motar Decay Option

Induction Motor Decay Option -

Include induction motors for S cycles.

Fuse Current Limiting Option
Specify foses as current limiting in the protective device library, manufacturer’s equipment-specific Incident Energy equations will be

sed if available

Report Option
Report Bus Results

{Utility) Arc Flash Evaluation Report

Bus Name Bus Protective  Bus  Bus  Prot  Prot Trip/ Breaker Equip Gap ArcFlash Working

KV DeviceName  Boled Arcing Bolied  Arcing Deky Opening Type  (mm) Boundary Distance
Foult Fault  Fault  Fault Time Time (in} (in)
k&) (kA}  (kA) (KA)  (see)

Incident

(calfem2)

Requi
¥R C}

d Protective
thing Level

Al 0208 PDA- 790 ERER. X7 313 2000 0.000  PNL

9694 1800

A2 0208 PDA2 70 ERER. X 313 2000 0000 PNL 2 9694 1800

A3 0208 PDA3 700 EREI X ERE)

0000 PNL P 9691 1800

1594

1594

1894

Level 3 - AR long eleave shirt & pants
& coverall, AR e flash suit jackat &
pantz & hood, AR jocket, hard hat

Tevel 3 - AR long, sleavo shirt & pants
& covarall, AR e flash suit jackat &
ponts & hood, AR jacke, hard hat

Level 3 - AR long sleeve shirl & pants
& coverall, AR arc flash suit jackst &
pants & hood, AR jicket, hard hal

0480 PDACCS [x] 47 689 a7 0m7 0000 ENL

0480 FDACCH 643 451 6as 351 v0T VO PNL

ALR COND i1 (2344 0480 TD ATR COND 447 ER 33 oS 0000 ENL 2 508 18N

0235

5]

Level© - Long sleeve sttt fong pats,
safety plasses, heariog protection,
Jeather gloves

Tevel & Tong slecw Tong pants,
safity glasses, hearing protostion,
Teather gloves

Tevel @ Tong slecws dhir, Tong pants,
safety plasses, hearing protoction,
feather gloves

ATR COND £2 (7343} 0480 PD AR COND 349 267 349 27 MG 0000 PNT 16 1800

Level 0 - Long sleeve stist Jong pasts,
safely plasses, hieariug protection,
Tearher gloves

AIR COND 3 (23423 0480 PD AIR COND 447 330 330 oS 0000 PNL 2 508 1800
u3

Level - Long sleeve shirt, long pass,
sses, heariog prolection,
Toaher ploves

AIR COND 4 (23413 0480 PD AIR COND 292 220 292 220 0017 0000 PNL 25
us

012

Level 0 Long slec: Tong pants,
ety plasses, hearing protoction,
Jeathee gloves

AIR COND 75 (1345) 0480 PDAIRCOND 435 322 438 322 0011 0000 PNL 33 420 1800
us

ATS (7321) 0480 PDDP-AA 121 m nn 772 0060 0000 PNL

2073 1800

Level © - Long sle
safety plasscs, hes
Seattier whoves

shiet, long pants,
np protoction,

Level 1 - AR long sleeve shirt , AR
pants, AR face shishd, AR juc!
i b, safety

ses, liewting

0480 PDATS2 11.99 199 766 0017 0000 PNL 2 955 1800

042

Level 0 - Long sleeva dhiet, Jong pants,
safety plasses, hearing protection,
Seatber gloves

Weber Engineering Page 2

Arc Flash
Evaluation Report

This sections is a record of all the
label information for the study.



Arc Flash & Shock Hazard

Appropriate PPE Required

FLASH PROTECTION SHOCK PROTECTION

Flash Hazard at 18 inches Shock Hazard with no cover: 480 VAC
Flash Protection Boundary: 44 inch Limited Approach: 42 inch
Glove Class: 00 Restricted Approach: 12 inch
Clothing Class: Category 2

AR long sleeve shirt, AR pants, AR coverall AR face Date Prepared: 04/10/11 By: JD, PE

shield, AR Jacket, hard hat, safety glasses, hearing

protection, leather gloves & leather work shoes Audit & InspectAnnuaIIy

Orange header and the word
“WARNING” tell you that an Arc Flash /
Shock hazard is present and that PPE
exists to protect you from the hazard
level.

. The Flash Protection Boundary (FPB) is
defined as the distance at which a worker
is exposed to 1.2 calories/cm? of incident
energy or greater.

C. Flash Hazard was calculated
using 18 inches to represent a
working distance.

0. FPB is the product of the
calculation showing how far the
flash will project out.

e e . Glove Class is determined by
A Facility Results- H | vol e
Bus ID: 06171 Prot|1D: 06168 the actual voltage present in the
Warning, changes in equipment settings or system configurations will invalidate the calculated values & PPE requirements. All caleulations assume that all equipment is in good deV|Ce.
working order and has been property maintained. Contractor & affiiates assume no liability for equipment that has not been properly maintained and provide no wamanty either
expressed orimplied regarding equipment condition as partofan Arc Flash Analysis.
~. Clothing Class identifies the Personal Protective Equipment that . Shock Hazard with no cover is the actual voltage present for the

SHALL be worn according to the hazard category rating. device.

. Bus ID represents a unique identifier used to reference the panel

. Limited Approach: Qualified or Unqualified Persons* — PPE
Required * Only if accompanied by Qualified Person

and track it as it is audited. The label is on the panel you are
investigating.

1. Prot ID is the protective device panel that is on the line side of the
panel you are investigating.

I. Shock Protection boundaries are based on the voltages of the
energized equipment and provide approach limits based on the
experience and qualification of the worker.

findings are invalid.

Restricted Approach: Qualified Persons Only — PPE Required.
/.. Date the study was completed and by who.
. Warning that if the system changes or maintenance lapses the

Facility Results © 2016



