ADDENDUM
NO. 2

March 23, 2023

North Central High School Additions and Renovations — Phase 3
1801 East 86th Street
Indianapolis, IN 46240

TO: ALL BIDDERS OF RECORD

This Addendum forms a part of and modifies the Bidding Requirements, Contract Forms, Contract
Conditions, the Specifications, and the Drawings dated March 22, 2023, by Schmidt Associates.
Acknowledge receipt of the Addendum in the space provided on the Bid Form. Failure to do so may
subject the Bidder to disqualification.

This Addendum consists of Pages ADD 2-1 through ADD 2-2 and attached Schmidt Associates
Addendum No. 2.3, dated March 22, 2023, consisting of eighteen (18) Addendum pages; revised
Specification Sections 087100 Door Hardware and 238413.29 Self Contained Steam Humidifiers;
added Specification Sections 084513 Structured-Polycarbonate-Panel Assemblies, 101400 Signage,
220533 Heat Tracing For Plumbing Piping, 274100 General Conditions For Audio-Video Systems,
274110 Training For Audio-Video Systems, 274116.61 Integrated Audio-Video Systems And
Equipment For Theaters, and 74125 Audio-Video Control Systems; and Addendum 2 Drawings:
CL 100.3,CL101.3,CL 102.3, CL103.3, CL104.3, CU101.3, CU102.3, CU103.3, SD1L1.3,
SF1L1.3, SF1L3.3, SF1P3.3, SL1S1.3, SF1AA1.3, S-303.3, S-304.3, S-305.3, S-308.3, S-309.3, S-
502.3, S-528.3, S-531.3, S-532.3, S-533.3, AD1B1.3, AD1J1.3, AD1K1.3, AD1P1.3, AF1B1.3,
AF1F2.3, AF1J1.3, AF1K1.3, AF1P1.3, AF1S2.3, AC1J1.3, A-320.3, A-400.3, A-500.3, A-520.3,
A-600.3, A-601.3, A-602.3, IN1B1.3, IN1C1.3, IN1K2.3, IN1L1.3, INIM2.3, IN1P1.3, IN1S1.3, I-
213.3, 1-407.3, 1-501.3, PF1A0.3, PF1B0.3, PF1B1.3, PF1C0.3, PF1C1.3, PF1G1.3, PF1G2.3,
PF1HO.3, PF1H1.3, PF1H2.3, PF1Q0.3, PF1Q1.3, PF1Q2.3, PF1R0.3, PF1R1.3, PF1R2.3, P-901.3,
P-902.3, P-903.3, E-001.3, ED1E2.3, ED1S1.3, ED1U1.3, ED1U2.3, EL1BCL1.3, EL1BC2.3,
EL1D1.3, EL1D2.3, EL1EL.3, EL1F2.3, EL1J1.3, EL1J2.3, EL1K1.3, EL1K2.3, EL1L1.3,
EL1IM1.3, ELIM2.3, EL1P1.3, EL1P2.3, EL1Q2.3, EL1R1.3, EL1S1.3, EL1U1.3, EL1U2.3,
EL1AAL.3, EP1E2.3, EP1J1.3, EP1Q2.3, EP1S1.3, EP100.3, EP104.3, EP105.3, EF1AA2.3,
TD1A1.3, TD1A2.3, TD1B1.3, TD1C1.3, TD1C2.3, TD1D1.3, TD1D2.3, TD1E1.3, TD1E2.3,
TD1F1.3, TD1F2.3, TD1G1.3, TD1G2.3, TD1H1.3, TD1H2.3, TD1J1.3, TD1J2.3, TD1K1.3,
TD1K2.3, TD1L1.3, TD1M1.3, TD1IM2.3, TD1N1.3, TD1IN2.3, TD1P1.3, TD1P2.3, TD1Q1.3,
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TD1Q2.3, TD1R1.3, TD1R2.3, TD1S1.3, TD1S2.3, TD1T1.3, TD1T2.3, TD1U1.3, TD1V1.3,
TF2G1.3, TF2H1.3, TF2K1.3, TF2N2.3, TF2P1.3, TF2Q1.3, T316.3, T317.3, T318.3, T336.3,
T337.3, T338.3, T340.3, T341.3, T342.3, T343.2, T343.3, T344.3, T345.3, T500.3, T501.3, T502.3,
T503.3, T504.3.

SPECIFICATION SECTION 0020 00— INFORMATION AVAILABLE TO BIDDERS

Reference link and credentials below for Point Cloud access:

Link: https://precisionpoint-2.iv.navvis.com/?site=1447445386770191&vIon=0.00&vlat=0.00&fov=95.0&image=
1033310173268804

Login: Schmidtbidder
Password: NorthCentral

SPECIFICATION SECTION 0112 00— MULTIPLE CONTRACT SUMMARY

3.03 Bid Categories

M. BID CATEGORY NO. 13 — SPECIALTIES & EQUIPMENT

Add the following specification section:
Section 10 14 00 Signage

Q. BID CATEGORY NO. 17 - PLUMBING

Add the following specification section:

Section 220533 Heat Tracing for Plumbing Piping

R. BID CATEGORY NO. 18 - HVAC

Add the following specification section:

Section 2384 13.29 Self-Contained Steam Humidifiers

SPECIFICATION SECTION 01 23 00— ALTERNATES

1.04 SCHEDULE OF ALTERNATES

Revise the following Alternate:
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E. ALTERNATE NO. 5: General Classrooms Interior Finishes
State the cost to provide interior finish upgrades and electrical receptacles and plates, in
General Classrooms noted, as indicated in the Contract Documents. State the cost to replace
electrical receptacles and plates in rooms with no finish work as identified in the E-Series
Drawings of the Contract Documents.

Add the following Alternate:

M. ALTERNATE NO. 13: Penthouse and Tunnel Door Replacement
State the cost to replace the Penthouse and Tunnel doors identified in the Contract
Documents.
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Schmidt Associates, Inc. North Central High School Renovation
SAl Project 2019-067.NC. BS03

ADDENDUM NO. 2.3
MARCH 22, 2023

PREPARED BY SCHMIDT ASSOCIATES FOR:
NORTH CENTRAL HIGH SCHOOL RENOVATION
WASHINGTON TOWNSHIP, M.S.D. OF

This Addendum consists of 18 Addendum page(s) and 233 attachment pages totaling 251 pages.

Acknowledge receipt of this Addendum by inserting its number on the Bid Form. Failure to do so may
subject the Bid to disqualification. This Addendum is part of the Contract Documents.

Bidder is encouraged to verify with reprographer of record all Addenda issued (do not rely exclusively on
third party plan room services).

PART 1 - CHANGES TO PRIOR ADDENDA (NOT APPLICABLE)

PART 2 - CHANGES TO THE PROJECT MANUAL

Modifications described herein shall be incorporated in the Project Manual. All other Work shall remain
unchanged.

2.1 DIVISION 05 — METALS

A. Section 055000 “METAL FABRICATIONS”
1. ADD Paragraph 2.19 as follows:

“2.19 CUSTOM FIRE ALARM PULL COVERS
A. Provide custom fabricated fire alarm pull cover to adequately conceal the
exposed conduit and junction box from the previous installation.
B.  Fire alarm pull cover shall be constructed of 0.081 inch (12 GA) thick steel.
C. Refer to Drawings for fire alarm pull cover design
D. Coat cover with High Performance Coating (099600.99) — glossy.
1.  Color: Match existing fire extinguisher cabinets (red).
E.  Fire alarm device clear cover:
1.  STI-14010FR Universal stopper, Low profile, flush by Safety Technol-
ogy International
E.  Basis-of-Design manufacturer - Tomlinson Manufacturing Company
1.  Approved Equal: The Tarpenning LaFollette Co.”

2.2 DIVISION 08 — OPENINGS

A. Section 084513 “STRUCTURED-POLYCARBONATE-PANEL ASSEMBLIES”
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Schmidt Associates, Inc. North Central High School Renovation
SAIl Project 2019-067.NC. BS03

1. ADD Section per the attached.
B. Section 087100 “DOOR HARDWARE”
1. DELETE AND REPLACE the appropriate Hardware Groups with the following:

“Hardware Group No. 003A
For use on Door #(s):

LO01.1
Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA CONT. HINGE 112XY 710 IVE
2 EA DUMMY PUSH BAR X PULL 330 X 990DT 313 VON
TRIM
2 EA OH STOP 100S 613 GLY
12 EA SURFACE CLOSER 4040XP EDA 695 LCN
1 EA SURF. AUTO OPERATOR 4642 WMS 120 VAC 695 LCN
12 EA PA MOUNTING PLATE 4040XP-18PA 695 LCN
12 EA BLADE STOP SPACER 4040XP-61 695 LCN
1 EA ACTUATOR 8310-853T 630 LCN
(CORRIDOR)
1 EA MOUNT BOX 8310-867/S LCN
(CORRIDOR)
1 EA ACTUATOR SHARED WITH ADJACENT
OPENING
(VESTIBULE)

VERIFY - MATCH EXISTING STOREFRONT FINISH. BOTH AUTO OPERATOR ACTUATORS
ENABLED AT ALL TIMES. PUSHING EITHER ACTUATOR SIGNALS AUTO OPERATOR TO OPEN
DOOR. FREE EGRESS AT ALL TIMES.
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Schmidt Associates, Inc. North Central High School Renovation
SAIl Project 2019-067.NC. BS03

Hardware Group No. 016

For use on Door #(s):

Al106 Al107 Al109 Al10 All4 Al119
Al120 Al21 Al22 Al24 Al126 Al127
A129 A131 A156 A159 A206 A208
A210 A212 A213 A214 A215 A224G
A224K A227 A228 A234 A235 A237
A239 B116 B118 B202 B203 B204
B205 B206 B207 B209 B214 B218
B220 C206 C207 C208 C209 Cc210
Cc211 D201 D203 D205 D207 D211
D212 D213 D215 D216 D218 D219
D221 D223 J201 J205 J206 J207
J208 J209 J210 J211 J212 J214
J215 J218 K202 K204 K206 K208.1
K210 L105 L107 L108 L110 L201
L203 L204 L212 M101 M103 M105
M106 M107 M108 M109 M111 M200
M201 M202 M203 M205 M206 M207
M209 M210 M211 M213 N129 N131
N201 N210 L118.3
Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 (NRP AS REQ'D) 652 IVE
1 EA OFFICE/ENTRY LOCK (W/ L9050BDC 17A L583-363 L283-711 626 SCH
INSIDE IND)
1 EA PERMANENT CORE 1C7*2 626 BES
1 EA WALL STOP WS406/407CVX 630 IVE
3 EA SILENCER SR64 GRY IVE

Hardware Group No. 016B

For use on Door #(s):

K119.1 K119.2 L117.1 L117.2
Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 (NRP AS REQ'D) 652 IVE
1 EA OFFICE/ENTRY LOCK (W/ L9050BDC 17A L583-363 L283-711 626 SCH
INSIDE IND)
1 EA PERMANENT CORE 1C7*2 626 BES
1 EA WALL STOP WS406/407CVX 630 IVE
1 SET  SOUND SEAL 328AA-S AA ZER
(JAMBS)
1 EA GASKETING 488SBK PSA BK ZER
(HEAD)
1 EA AUTO DR BTM, MORTISE 360AA(WDD) OR 355AA (HMD) AS  AA ZER
(SOUND) REQ'D

ADDENDUM NO. 2.3 3



Schmidt Associates, Inc. North Central High School Renovation
SAIl Project 2019-067.NC. BS03

Hardware Group No. 016C

For use on Door #(s):

XA X2
Provide each OPENING with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA OFFICE/ENTRY LOCK (W/ L9050BDC 17A L583-363 L283-711 626 SCH
INSIDE IND)

1 EA PERMANENT CORE REUSE EXISTING 626 BES

1 SET  SOUND SEAL 328AA-S AA ZER

1 EA AUTO DR BTM, MORTISE 360AA(WDD) OR 355AA (HMD) AS AA ZER
(SOUND) REQ'D

BALANCE OF HARDWARE EXISTING TO REMAIN.

Hardware Group No.040A

For use on Door #(s):

XL118.2

Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA DBL CYL STORE W/DB L9466BDC 17A 626 SCH
2 EA PERMANENT CORE REUSE EXISTING 626 BES
1 EA  OHSTOP 4505 652 GLY

BALANCE OF HARDWARE EXISTING TO REMAIN.
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Schmidt Associates, Inc.
SAIl Project 2019-067.NC. BS03

Hardware Group No. 053

For use on Door #(s):

North Central High School Renovation

B100.1
Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA CONT. HINGE 112XY 628 IVE
1 EA CONT-HINGE TI2XY-EPT 628 Li=
1 EA POWER TRANSFER EPT10 689 VON
1 EA STOREROOM LOCK L9080BDC 17A 626 SCH
1 EA ELEC MORTISE LOCK L9092BDCEU-17A RX-12/24 \/DC 626 SCH
1 EA PERMANENT CORE 1C7*2 626 BES
1 EA ELECTRIC STRIKE 6111 FSE DS 12/24 VAC/VDC 630 VON
1 EA OH STOP 410S 652 GLY
1 EA SURFACE CLOSER 4040XP-EDA 689 LCN
1 EA SURF. AUTO OPERATOR 4642 WMS 120 VAC 689 LCN
1 EA MOUNTING PLATE 4040XP-18PA 689 LCN
1 EA BLADE STOP SPACER 4040XP-61 689 LCN
1 EA ACTUATOR 8310-818T 630 LCN
(VESITBULE, JAMB MOUNT)
1 EA ACTUATOR 8310-853T 630 LCN
(ADMIN, WALL MOUNT)
1 EA MOUNT BOX 8310-867S LCN
(ADMIN)
1 EA REMOTE RELEASE BY DIV 28 B/O
1 EA DOOR CONTACT BY DIV 28 BLK SCE
1 EA POWER SUPPLY BY DIV 28 LGR SCE

(CENTRALIZED)

DOOR NORMALLY CLOSED AND LOCKED AND EXTERIOR ACTUATOR DISABLED. PRESENTING
VALID CREDENTIAL TO READER, OR PUSH BUTTON AT RECEPTION DESK (BY
INTERCOM/SECURITY SYSTEM), MOMENTARILY RELEASES ELECTRIC STRIKE AND ENABLES
EXTERIOR ACTUATOR BUTTON. PUSHING ENABLED EXTERIOR ACTUATOR BUTTON SIGNALS
AUTOMATIC OPERATOR TO OPEN DOOR. INTERIOR ACTUATOR ENABLED AT ALL TIMES.
PUSHING THE INTERIOR ACTUATOR BUTTON RELEASES ELECTRIC STRIKE AND SIGNALS
AUTOMATIC OPERATOR TO OPEN DOOR. ELECTRIC STRIKE ALSO CAPABLE OF BEING HELD
IN AN RELEASED STATE (.E. PUSH/PULL MODE) AS DESIGNATED BY ACCESS CONTROL
SYSTEM SCHEDULE. ELECTRIC STRIKE LOCKS WITH LOSS OF POWER FREE EGRESS AT ALL
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Schmidt Associates, Inc. North Central High School Renovation
SAIl Project 2019-067.NC. BS03

Hardware Group No.056B

For use on Door #(s):

XD119A
Provide each OPENING with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA DOOR CORD 788C-18 626 SCE
1 EA ELEC MORTISE LOCK L9092BDCEU 17A RX 12/24VDC 626 SCH
1 EA PERMANENT CORE 1C7*2 626 BES
1 EA CREDENTIAL READER BY DIV 28 BLK SCE
1 EA DOOR CONTACT BY DIV 28 BLK SCE
1 EA POWER SUPPLY BY DIV 28 LGR SCE

(CENTRALIZED)

BALANCE OF HARDWARE EXISTING TO REMAIN. VERIFY/COORDINATE PREPS ON EXISTING
DOORS AND FRAMES. PROVIDE FIELD MODIFICATIONS AND/OR FILLERS TO EXISTING DOORS
AND FRAMES AS NECESSARY TO ACCEPT NEW SPECIFIED HARDWARE.

DOOR NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL
UNLOCK OUTSIDE LEVER, ALLOWING ACCESS. DOOR REMAINS LOCKED WITH LOSS OF
POWER. FREE EGRESS AT ALL TIMES.

Hardware Group No. 081

For use on Door #(s):

XD105.1 XK114

Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA STOREROOM LOCK L9080BDC 17A 626 SCH
1 EA PERMANENT CORE REUSE EXISTING 626 BES

BALANCE OF HARDWARE EXISTING TO REMAIN.

Hardware Group No. 081

For use on Door #(s):

SO L XK114

Provide each OPENING with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA STOREROOM LOCK L9080BDC 17A 626 SCH
1 EA PERMANENT CORE REUSE EXISTING 626 BES

BALANCE OF HARDWARE EXISTING TO REMAIN.

ADDENDUM NO. 2.3 6



Schmidt Associates, Inc.
SAIl Project 2019-067.NC. BS03

Hardware Group No. 082

For use on Door #(s):

Provide each OPENING with the following:

B100.2
QTY

1 EA
1 EA
1 EA
1 EA
1 EA
1 EA
2 EA
1 EA
1 EA
1 EA
1 EA

EEEE

i i i L)
m
>

DESCRIPTION

CONT. HINGE
CONTHINGE
POWERIRANSFER
STOREROOM LOCK
ELEC-MORTISELOCK
DEADBOLT
PERMANENT CORE
ELECTRIC STRIKE

DEADBOLT MONITOR
STRIKE

North Central High School Renovation

CATALOG NUMBER

112XY

LI2XY-EPT

EPT10

L9080BDC 17A

OO0 DO Do A0 0 e
B660BDC 12-631

1C7*2

6111 FSE DS 12/24 VAC/VDC
MS-12

OH STOP 410S
SURFACE CLOSER (\W/ 4040XP-CUSH
DEAD STOP)
SURF. AUTO OPERATOR 4642 WMS 120 VAC
MOUNTING PLATE 4040%P-18PA
CUSH SHOE SUPPORT 4040%P-30
BLADE STOP SPACER 4040XP-61
ACTUATOR 8310-818T
(CORRIDOR, JAMB MOUNT)
ACTUATOR 8310-853T
(ADMIN, WALL MOUNT)
MOUNT BOX 8310-867S
WALL STOP WS406/407C\X
CREDENTIAL READER BY DIV 28
REMOTE RELEASE BY DIV 28
DOOR CONTACT BY DIV 28
POWER SUPPLY BY DIV 28

(CENTRALIZED)
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Schmidt Associates, Inc. North Central High School Renovation
SAIl Project 2019-067.NC. BS03

Hardware Group No 82 continued

SCHOOL HOURS:

DEADBOLT UNLOCKED, FREE ENTRY FROM SCHOOL INTO OFFICE. CORRIDOR SIDE
ACTUATOR ENABLED. PUSHING CORRIDOR SIDE ACTUATOR RELEASES ELECTRIC STRIKE
AND SIGNALS AUTO OPERATOR TO OPEN DOOR. OFFICE SIDE ALWAYS LOCKED AND OFFICE
SIDE AUTO OPERATOR ACTUATOR DISBALED. CREDENTIAL READER ON OFFICE SIDE, OR
PUSH BUTTON AT RECEPTION DESK (BY INTERCOM/SECURITY SYSTEM), WILL RELEASE ELEC
STRIKE AND ENABLE OFFICE SIDE AUTO OPERATOR ACTUATOR. PUSHING ENBLED
ACTUATOR SIGNALS AUTO OPERATOR TO OPEN DOOR. DOOR TO REMAIN LOCKED UPON
LOSS OF POWER.

AFTER HOURS:
DEADBOLT LOCKED, THUS LOCKED IN BOTH DIRECTIONS AND BOTH AUTO OPERATOR

ACTUATORS DISABLED.{SCHOOL-HOURS:
D a UNLOCKED ER NTR RON
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Schmidt Associates, Inc.
SAIl Project 2019-067.NC. BS03

Hardware Group No. 095

For use on Door #(s):

B002.3 K100.4
Provide each OPENING with the following:
QTY DESCRIPTION
2 EA CONT. HINGE
2 EA POWER TRANSFER
1 EA REMOVABLE MULLION
1 EA ELEC PANIC HARDWARE
1 EA ELEC PANIC HARDWARE
2 EA PERMANENT CORE
1 EA MORTISE CYL HOUSING
(SFIC)
1 EA RIM CYL HOUSING (SFIC)
2 EA OH STOP
2 EA SURFACE CLOSER
1 EA SURF. AUTO OPERATOR
1 EA MOUNTING PLATE
1 EA BLADE STOP SPACER
2 EA ACTUATOR
2 EA MOUNT BOX
2 EA DOOR CONTACT
1 EA POWER SUPPLY

(CENTRALIZED)

North Central High School Renovation

CATALOG NUMBER FINISH MFR
112XY EPT 628 IVE
EPT10 689 VON
KR4954 STAB 689 VON
LX-RX-QEL-99-NL 24 VDC 626 VON
RX-QEL-99-DT 24 VDC 626 VON
1C7*2 626 BES
80-110 (W/ DISP CONST CORE) 626 SCH
80-159 (W/ KEYED CONST CORE) 626 SCH
100S 630 GLY
4040XP EDA 689 LCN
4642 WMS 120 VAC 689 LCN
4040XP-18PA 689 LCN
4040XP-61 689 LCN
8310-853T 630 LCN
(WALL MOUNT)

8310-867S LCN
BY DIV 28 BLK SCE
BY DIV 28 LGR SCE

DOOR NORMALLY CLOSED AND LOCKED AND EXTERIOR ACTUATOR DISABLED. EXIT DEVICE

LATCH CAPABLE OF BEING ELECTRONICALLY RETRACTED OR DOGGED DOWN (l.E. PUSH/PULL
MODE) AS DESIGNATED BY ACCESS CONTROL SYSTEM SCHEDULE. WHEN LATCH IS
RETRACTED, EXTERIOR SIDE ACTUATOR ACTIVATED. PUSHING ACTIVATED ACTUATOR
SIGNALS AUTOMATIC OPERATOR TO OPEN DOOR. INTERIOR ACTUATOR ENABLED AT ALL
TIMES. PUSHING INTERIOR ACTUATOR RETRACTS LATCH AND SIGNALS AUTOMATIC
OPERATOR TO OPEN DOOR. EXIT DEVICE LATCHES AND LOCKS WITH LOSS OF POWER. FREE

EGRESS AT ALL TIMES.
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Schmidt Associates, Inc.
SAIl Project 2019-067.NC. BS03

Hardware Group No.096A

For use on Door #(s):
K100.4

Provide each OPENING with the following:

QTY

LI IR ININ

IPINIFIFRIFIFININ I

I~ I~

([}

[l S [

EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA

EA

EA
EA
EA
EA

North Central High School Renovation

DESCRIPTION CATALOG NUMBER FINISH MFR
CONT. HINGE 112XY EPT 628 IVE
POWER TRANSFER EPT10 689 VON
REMOVABLE MULLION KR4954 STAB 689 VON
ELEC PANIC HARDWARE  LX-RX-QEL-99-NL 24 VDC 626 VON
ELEC PANIC HARDWARE  RX-QEL-99-DT 24 VDC 626 VON
PERMANENT CORE 1C7*2 626 BES
MORTISE CYL HOUSING 80-110 (W/ DISP CONST CORE) 626 SCH
(SFIC)
RIM CYL HOUSING (SFIC)  80-159 (W/ KEYED CONST CORE) 626 SCH
OH STOP 100S 630 GLY
SURFACE CLOSER 4040XP EDA 689 LCN
SURF. AUTO OPERATOR 4642 WMS 120 VAC 689 LCN
MOUNTING PLATE 4040XP-18PA 689 LCN
BLADE STOP SPACER 4040XP-61 689 LCN
WEATHER RING 8310-801 LCN
ACTUATOR 8310-853T 630 LCN
BOLLARD POST 8310-866 LCN
(EXTERIOR)
MULLION SEAL 8780NBK PSA BK ZER
WEATHERSTRIPPING BY DOOR/FRAME B/O
MANUFACTURER
DOOR SWEEP, BRUSH W/  8198AA AA ZER
DRIP
THRESHOLD, 1/2" 655A A ZER
CREDENTIAL READER BY DIV 28 BLK  SCE
DOOR CONTACT BY DIV 28 BLK  SCE
POWER SUPPLY BY DIV 28 LGR  SCE

(CENTRALIZED)

DOOR NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER

MOMENTARILY RETRACTS PANIC DEVICE LATCH AND MOMENTARILY ENABLES EXTERIOR

ACTUATOR BUTTON. PUSHING ENABLED EXTERIOR ACTUATOR BUTTON SIGNALS

AUTOMATIC OPERATOR TO MOMENTARILY OPEN DOOR.

INTERIOR ACTUATOR ENABLED AT

ALL TIMES. PUSHING THE INTERIOR ACTUATOR BUTTON MOMENTARILY RETRACTS PANIC

DEVICE LATCH AND SIGNALS AUTOMATIC OPERATOR TO MOMENTARILY OPEN DOOR. PANIC

DEVICE LATCHES ALSO CAPABLE OF BEING ELECTRONICALLY DOGGED DOWN (l.E.

PUSH/PULL MODE) AS DESIGNATED BY ACCESS CONTROL SYSTEM SCHEDULE. EXIT DEVICES

LATCH AND LOCK WITH ACTIVATION OF SECURITY SYSTEM. FREE EGRESS AT ALL TIMES.

ADDENDUM NO. 2.3

10



Schmidt Associates, Inc.
SAIl Project 2019-067.NC. BS03

Hardware Group No. 098

For use on Door #(s):

LOO01.2

Provide each OPENING with the following:

QTY
2

P NR R RPN

I~

I~

= NN

P NP RPN

EA
EA
EA
EA
EA
EA
EA

EA
EA
EA

EA

EA
EA

EA
EA
EA

EA

EA
EA

EA
EA
EA
EA
EA

DESCRIPTION

CONT. HINGE

POWER TRANSFER
REMOVABLE MULLION
ELEC PANIC HARDWARE
ELEC PANIC HARDWARE
PERMANENT CORE

MORTISE CYL HOUSING
(SFIC)

RIM CYL HOUSING (SFIC)
OH STOP

SURFACE CLOSER
SURF. AUTO OPERATOR

CATALOG NUMBER

112XY EPT
EPT10
KR4954 STAB

RX-QEL-99-DT 24 VDC
LX-RX-QEL-99-NL 24 VDC

1C7*2

80-110 (W/ DISP CONST CORE)

80-159 (W/ KEYED CONST CORE)

100S
4040XP EDA

4642 WMS 120 VAC

North Central High School Renovation

PA MOUNTING PLATE
BLADE STOP SPACER
WEATHER RING

ACTUATOR

DUAL ACTUATOR

MOUNT BOX
MULLION SEAL
WEATHERSTRIPPING

DOOR SWEEP
THRESHOLD
CREDENTIAL READER
DOOR CONTACT

POWER SUPPLY
(CENTRALIZED)

4040XP-18PA
4040XP-61
8310-801

(EXTERIOR)
8310-853T

(EXTERIOR)
8310-855

(VESTIBULE)
8310-867S

8780NBK PSA

BY DOOR/FRAME
MANUFACTURER

8198D
655D

BY DIV 28
BY DIV 28
BY DIV 28

FINISH MFR
710 IVE
695 VON
695 VON
313 VON
313 VON
613 BES
613 SCH
613 SCH
613 GLY
695 LCN
695 LCN
695 LCN
695 LCN
LCN
630 LCN
630 LCN
LCN
BK ZER
B/O
D ZER
D ZER
BLK SCE
BLK SCE
LGR SCE

VERIFY - MATCH EXISTING STOREFRONT FINISH. DOOR NORMALLY CLOSED AND LOCKED

AND EXTERIOR ACTUATOR DISABLED. PRESENTING VALID CREDENTIAL TO READER

RETRACTS EXIT DEVICE LATCH AND ENABLES EXTERIOR ACTUATOR. PUSHING ENABLED

EXTERIOR ACTUATOR SIGNALS AUTOMATIC OPERATOR TO OPEN DOOR. INTERIOR

ACTUATOR ENABLED AT ALL TIMES. PUSHING INTERIOR ACTUATOR RETRACTS LATCH AND

SIGNALS AUTOMATIC OPERATOR TO OPEN DOOR. EXIT DEVICE LATCH ALSO CAPABLE OF

BEING ELECTRONICALLY DOGGED DOWN (I.E. PUSH/PULL MODE) AS DESIGNATED BY

ACCESS CONTROL SYSTEM SCHEDULE. EXIT DEVICE LATCHES AND LOCKS WITH LOSS OF

POWER. FREE EGR

ADDENDUM NO. 2.3

ESS AT ALL TIMES.-(VERIFY--MATCHEXISTING- STOREFRONT-FINISH-
a D-AN CKED.- PR NTING VALID CREDENTIA O-READER
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24

2.5

2.6

2.7

2.8

DIVISION 10 — SPECIALTIES

A. Section 101400 “SIGNAGE”
1. ADD Section per the attached.

DIDIVISION 14 - CONVEYING EQUIPMENT

A Section 142400 “HYDRAULIC ELEVATORS”
1. ADD Subparagraph 2.8 C. 1. as follows:

“l. Connect Emergency Communication System to existing communication wires.”

DIVISION 22 — PLUMBING

A. Section 220533 “HEAT TRACING FOR PLUMBING PIPING”
1. ADD Section 220533 in its entirety per the attached.

DIVISION 23 - HEATING, VENTILATING, AND AIR-CONDITIONING(HVAC)

A Section 238413.29 “SELF CONTAINED STEAM HUMIDIFIERS”
1. DELETE AND REPLACE Section in its entirety.

DIVISION 26 — ELECTRICAL

A. Section 262923 “VARIABLE-FREQUENCY MOTOR CONTROLLERS”
1. ADD Document SECTION 262923 — VARIABLE-FREQUENCY MOTOR CONTROLLERS per

the attached.
DIVISION 27 - COMMUNICATIONS

A. Section 274100 “GENERAL CONDITIONS FOR AUDIO-VIDEO SYSTEMS”
1. ADD Section per the attached.

B. Section 274110 “TRAINING FOR AUDIO-VIDEO SYSTEMS”
1. Add Section per the attached.

C. Section 274116.61 “INTEGRATED AUDIO-VIDEO SYSTEMS AND EQUIPMENT FOR
THEATERS”

1. Add Section per the attached.

D. Section 274125 “AUDIO-VIDEO CONTROL SYSTEMS”

ADDENDUM NO. 2.3 12
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1. Add Section per the attached.

2.9 DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

A. Section 284621 “ADDRESSABLE FIRE-ALARM SYSTEMS”
1. MODIFY Section 284621 as follows:

PART 3 - CHANGES TO THE DRAWINGS

Modifications described herein shall be incorporated in the Drawings. All other Work shall remain un-

changed.

Provide 25 additional horn strobes connected to the Fire Alarm System
Provide 25 additional visuals connected to the Fire Alarm System

Provide 40 additional smoke detectors connected to the Fire Alarm System
Provide 20 additional duct detectors connected to the Fire Alarm System
Provide 12 additional manual pull stations connected to the Fire Alarm System

3.1 DRAWING SHEETS: ADDITIONS, DELETIONS AND REPLACEMENTS

DRAWING NO.

North Central High School Renovation

INDICATE ACTION: ADD (A), DELETE
(D), DELETE & REPLACE (R),

C-SERIES DRAWINGS

S-SERIES DRAWINGS

ADDENDUM NO. 2.3

CL100.3
CL101.3
CL102.3
CL103.3
CL104.3
Ccu102.3
Cu103.3

SD1L1.3
SF1L1.3
SF1L3.3
SF1P3.3
SF151.3
SF1AA1.3
$-303.3
$-304.3
$-305.3
$-308.3
$-309.3
$-502.3
$-528.3
$-531.3
$-532.3
§-533.3

ADD
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

ADD

ADD
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A-SERIES DRAWINGS

I-SERIES DRAWINGS

P-SERIES DRAWINGS

ADDENDUM NO. 2.3

ADIB1.3
AD1J1.3
AD1K1.3
AD1P1.3
AF1B1.3
AF1F2.3
AF1J1.3
AF1K1.3
AF1P1.3
AF1S2.3
AC1J1.3
A-320.3
A-400.3
A-500.3
A-520.3
A-600.3
A-601.3
A-602.3

IN1B1.3
IN1C1.3
IN1K2.3
IN1L1.3
IN1IM2.3
IN1P1.3
IN1S1.3
1-213.3
1-407.3
1-501.3

PF1A0.3
PF1B0.3
PF1B1.3
PF1C0.3
PF1C1.3
PF1G1.3
PF1G2.3
PF1HO.3
PF1H1.3
PF1H2.3
PF1Q0.3
PF1Q1.3
PF1Q2.3
PF1R0.3
PF1R1.3
PF1R2.3
P-901.3

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
ADD
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E-SERIES DRAWINGS

T-SERIES DRAWINGS

ADDENDUM NO. 2.3

P-902.3
P-903.3

E-001.3
ED1E2.3
ED1S1.3
ED1U1.3
ED1U2.3
EL1BC1.3
EL1BC2.3
EL1D1.3
EL1D2.3
EL1E1.3
EL1F2.3

EL1J1.3

EL1J2.3
EL1K1.3
EL1K2.3
EL1L1.3
EL1M1.3
EL1M2.3
EL1P1.3
EL1P2.3
EL1Q2.3
EL1R1.3
EL1S1.3
EL1U1.3
EL1U2.3

EL1AA1.3

EP1E2.3

EP1J1.3
EP1Q2.3
EP1S1.3
EP100.3
EP104.3
EP105.3

EF1AA2.3

TD1A1.3
TD1A2.3
TD1B1.3
TD1C1.3
TD1C2.3
TD1D1.3
TD1D2.3
TD1E1.3
TD1E2.3

ADD
ADD

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
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TD1F1.3
TD1F2.3
TD1G1.3
TD1G2.3
TD1H1.3
TD1H2.3
TD1J1.3
TD1J2.3
TD1K1.3
TD1K2.3
TD1L1.3
TD1M1.3
TD1mM2.3
TD1N1.3
TD1N2.3
TD1P1.3
TD1P2.3
TD1Q1.3
TD1Q2.3
TD1R1.3
TD1R2.3
TD1S1.3
TD1S2.3
TD1T1.3
TD1T2.3
TD1U1.3
TD1V1.3
TF2G1.3
TF2H1.3
TF2K1.3
TF2N2.3
TF2P1.3
TF2Q1.3
T316.3
T317.3
T318.3
T336.3
T337.3
T338.3
T340.3
T341.3
T342.3
T343.2
T343.3
T344.3
T345.3
T500.3
T501.3

DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

ADD

ADD

ADD
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE
DELETE AND REPLACE

ADD

ADD

ADD
DELETE AND REPLACE
DELETE AND REPLACE
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T502.3 DELETE AND REPLACE
T503.3 DELETE AND REPLACE
T504.3 DELETE AND REPLACE

3.1 G-SERIES DRAWINGS

A. Sheet Number G101.3

1. DELETE AND REPLACE Proposed Variance Request: Note in the Code Summary with the
following:

“PROPOSED VARIANCE REQUESTS (INDIANA #22423):

1. Delete requirement for trap seal primer valve to be provided for floor drains

2. Allow egress travel distance to exceed code minimum in portions of the 15 and 2"
floors.

3. Allow horizontal exits to exceed the permitted 50% of required exits.”

4. Allow the proposed additions to NCHS to connect to existing JEL building which is
currently non-sprinklered.

3.2 S-SERIES DRAWINGS

A. Drawing Number SF1L2.3
1. ADD Note as follows:
“Beam located on Grid Line H.AA.3 North of 6.AA.3 is W12x14”

3.3 A-SERIES DRAWINGS

A. Sheet Number A-001.3
1. ADD General Demolition Note P. as follows:

“P. Disregard demolition note 44 for corridor drinking fountain locations. Refer to Sheet
I-501.3 for ceramic tile work that supersedes the work indicated on the plans. All corri-
dor ceramic wall tile shall remain unless noted otherwise”

B. Sheet Numbers AD1A1.3 - AD1AA1.3

1. ADD the following lines to end of DEMOLITION FLOOR PLAN NOTE 66:
“...MOSAIC FLOOR TILE WALL BASE TO REMAIN AROUND CORRIDOR DRINKING
FOUNTAIN LOCATIONS. REFERENCE 1-501.3 FOR SCOPE OF WORK AN TYPICAL
CORRIDOR DRINKING FOUNTAIN CONDITIONS.”

C. Sheet Number AD1S1.3

1. ADD the following demolition note to the west wall of the west PAC Lobby (located
directly west of Performance Arts Classroom (Rehearsal Classroom F173 on Sheet

ADDENDUM NO. 2.3 17
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AX101B)
“PROTECT MIRRORS AND ASSOCIATED HANDRAIL DURING CONSTRUCTION”

D. Sheet Numbers AF1A1.3 — AF1AAl1.3
1. REMOVE the General Plan Notes from the Sheet.

2. ADD the following Note to the second line of the FLOOR PLAN NOTES:
“Refer to sheet A-001.3 for general plan notes that apply to all plan work.”

3. ADD Floor Plan Notes 89, 90, and 91 as follows:
“89. RELOCATED DARK ROOM SINK. REF. P-SERIES DWGS.
90. 087100 — AUTOMATIC DOOR OPENER PADDLE ON BOLLARD
91. 083436 — DARKROOM DOOR”

E. Sheet Number AF1V1.3

1. CHANGE Floor Plan Note 87, located just south of Vestibule K100 near the existing JEL
exterior west wall, to Floor Plan Note 90.

F. Sheet Number AF1AA1.3

1. CHANGE Floor Plan Note 87, located northeast of Vest. KOO2A near door opening
K002A.1, to Floor Plan Note 90.

G. Sheet Numbers AR100.3 - AR103.3

1. DELETE AND REPLACE Roof Plan Note 15 with the following:
“15. LINE OF WALL BELOW AND ROOF INFILL — REFER TO DETAIL AND S-SERIES
DWGS.”

H. Sheet Number A-603.3
1. CHANGE duplicate frame tag SSF3 located under SSF3 to read “SSF3A”.
l. Sheet Number A-604.3

”

1. CHANGE dimensions for the Louver Type L1 to be 5’-6” horizontal dimension by 3’-6
vertical dimension. Sill height to remain at 3’-0”

END OF ADDENDUM 2.3
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SECTION 084513 - STRUCTURED-POLY CARBONATE-PANEL ASSEMBLIES

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section includes aluminum-framed assemblies glazed with structured-polycarbonate panels as
follows:
1 Wall assemblies.
13 PREINSTALLATION MEETINGS
A.  Preingtalation Conference: Conduct conference at Project site.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1 Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for aluminum components of panel assemblies.
B.  Shop Drawings: For panel assemblies.
1 Include plans, elevations, sections, details, and attachments to other work.
2. Include details of provisions for assembly expansion and contraction and for draining
moisture within the assembly to the exterior.
C.  Samples: In manufacturer's standard size.
1 For each type of structured-polycarbonate panel.
D. Fabrication Samples: Of each framing system intersection and adjacent panels, made from
12-inch lengths of full-size framing members and showing details of the following:
1 Joinery.
2. Anchorage.
3. Expansion provisions.
4, Structured-polycarbonate panels.
5. Flashing and drainage.
STRUCTURED-POLYCARBONATE-PANEL 084513 -1
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Delegated-Design Submittal: For panel assemblies indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Quadlification Data: For qualified Installer.

CLOSEOUT SUBMITTALS

Maintenance Data: For panel assemblies to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications. An authorized representative who is trained and approved by
manufacturer.

Mockups. Build mockups to verify selections made under Sample submittals and to
demonstrate aesthetic effects and set quality standards for fabrication and installation.

1 Build mockup of typical panel assemblies as shown on Drawings.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of panel
assemblies that fail in materials or workmanship within specified warranty period.

1 Failuresinclude, but are not limited to, the following:

a Structural failuresincluding, but not limited to, excessive deflection.

b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.

C. Water |eakage.
2. Warranty Period: Five years from date of Substantial Completion.
Manufacturer's  Special Warranty: Manufacturer agrees to repair or  replace
structured-polycarbonate panels that exhibit defects in materias or workmanship within
specified warranty period.

1 Defectsinclude, but are not limited to, the following:

STRUCTURED-POLYCARBONATE-PANEL 084513 -2
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a Delamination.

b. Color changes exceeding requirements.

C. Losses in light transmission beyond 6 percent from origina when measured
according to ASTM D 1003.

2. Warranty Period: 10 years from date of Substantial Completion.

Special Aluminum-Finish Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace components on which finishes fail within specified warranty period.
Warranty does not include normal weathering.

1 Failures include, but are not limited to, checking, crazing, peeling, chalking, and fading
of finishes.
2. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design structured-polycarbonate-panel assemblies.
B.  Structural Loads: Asindicated on Drawings.
C.  Deflection Limits:

1 Vertical Panel Assemblies: Limited to 1/120 of clear span for each assembly component.

2. Overhead Panel Assemblies. Limited to 1/120 of clear span for each assembly
component.

D.  Structural-Test Performance: Panel assemblies tested according to ASTM E 330, asfollows:

1 When tested at positive and negative wind-load design pressures, assemblies do not show
evidence of deflection exceeding specified deflection limits.

2. When tested at 150 percent of positive and negative wind-load design pressures,
assemblies, including anchorage, do not show evidence of material failures, structural
distress, and permanent deformation of main framing members exceeding 0.2 percent of
span.

3. Test Durations: As required by design wind velocity, but not less than 10 seconds.

E.  Windborne-Debris Impact Resistance: Passes ASTM E 1886 missile-impact and cyclic-pressure
testsin accordance with ASTM E 1996 for Wind Zone 4 for basic protection.

1 Large-Missile Test: For glazing located within 30 feet of grade.

2. Small-Missile Test: For glazing located between 30 feet and 60 feet above grade.

STRUCTURED-POLYCARBONATE-PANEL 084513 -3
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F.  Water Penetration under Static Pressure: Provide panel assemblies that do not evidence water
penetration through fixed glazing and framing areas when tested according to ASTM E 331 at a
minimum static-air-pressure difference of 20 percent of positive wind-load design pressure, but
not less than 6.24 Ibf/sg. ft..

G.  Water Penetration under Dynamic Pressure: Provide panel assemblies that do not evidence
water leakage through fixed glazing and framing areas when tested according to AAMA 501.1
under dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less
than 6.24 Ibf/sg. ft..

1 Maximum Water Leakage: According to AAMA 501.1. Water leakage does not include
water that is controlled by flashing and gutters and drained to the exterior, or water that
cannot damage adjacent materials or finishes.

H.  Therma Movements. Allow for thermal movements from ambient- and surface-temperature
changes. Base calculations on surface temperatures of materials due to both solar heat gain and
nighttime-sky heat 10ss.

1 Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.

2.2 STRUCTURED-POLY CARBONATE-PANEL ASSEMBLIES

A.  Structured-Polycarbonate-Panel Assemblies: Translucent assemblies that are supported by
aluminum framing and glazed with structured-polycarbonate panels.

1 Basis-of-Design Product: Subject to compliance with requirements, provide Pentaglas
Translucent Wall System as manufactured by Kingspan Light +Air | CPl Daylighting or
comparable product approved by the Architect from one of the following manufacturers:
a Danpal
b. Palram
C. GalinaUSA, LLC.

d Woasco Products, Inc.
2.3 STRUCTURED-POLY CARBONATE PANELS

A.  Structured-Polycarbonate Panels. Translucent, extruded-polycarbonate sheet with multiwall
cellular cross section that provides isolated airspaces and that is coextruded with a
UV -protective layer.

B. Panel Thickness: 12 mm

C. UV Resistance: Not required.

D Color: Ice White unless noted otherwise in Drawings.

E. Panel Performance:

STRUCTURED-POLYCARBONATE-PANEL 084513 -4
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1 Plastic Self-Ignition Temperature: 650 deg F or more according to ASTM D 1929.

2. Smoke-Developed Index: 450 or less according to ASTM E 84, or 75 or less according to
ASTM D 2843.

3. Combustibility Classification: Class CC1 based on testing according to ASTM D 635.

4, Interior Finish Classification: Class A based on testing according to ASTM E 84.

5. Color Change: Not more than 3.0 units Delta E, when measured according to ASTM D
2244, after outdoor weathering compliant with proceduresin ASTM D 1435.

a Outdoor Weathering Conditions: 60 months in Arizona or 120 months in a
moderate North American climate.

6. Impact Resistance: No failure at impact of 200 ft. x Ibf according to freefalling-ball
impact test using a 3-1/2-inch- diameter, 6.3-1b ball.
7. Haze Factor: Greater than 90 percent when tested according to ASTM D 1003.

ALUMINUM FRAMING SYSTEMS

Components. Manufacturer's standard extruded-aluminum members of thickness required and
reinforced as required to support imposed loads.

1 Construction: One piece, extruded auminum.

Aluminum: Alloy and temper recommended in writing by manufacturer for type of use and
finish indicated.

Sheet and Plate: ASTM B 209.

Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221.
Extruded Structural Pipe and Tubes: ASTM B 429.
Structural Profiles: ASTM B 308.

hpoODNPE

Brackets and Reinforcements. Manufacturer's standard high-strength  aluminum  with
nonstaining, nonferrous shims for aligning skylight components.

Fasteners and Accessories: Manufacturer's standard, corrosion-resistant, nonstaining, and
nonbleeding fasteners and accessories, compatible with adjacent materials.

1. At closures, retaining caps, or battens, use ASTM A 193, 300 series stainless-steel
screws.

2. Use self-locking devices where fasteners are subject to loosening or turning out from
thermal and structural movements, wind loads, or vibration.

3. At movement joints, use dlip-joint linings, spacers, and sleeves of materia and type
recommended in writing by manufacturer.

Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts
complying with ASTM A 123 or ASTM A 153 requirements.

Anchor Bolts: ASTM A 307, Grade A, galvanized steel.

STRUCTURED-POLYCARBONATE-PANEL 084513 -5
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Concealed Flashing: Corrosion-resistant, nonstaining, nonbleeding flashing compatible with
adjacent materials.

Exposed Flashing and Closures: Aluminum sheet not less than 0.040 inch 0.050 inch 0.063 inch
Insert dimension thick, finished to match framing.

Framing Gaskets. Manufacturer's standard gasket system with low-friction surface treatment
designed specifically for retaining structured-polycarbonate panels.

Frame-System Sealants: As recommended in writing by manufacturer. specified in Section
079200 "Joint Sealants.”

Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film

thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur

components, and other deleterious impurities.

FABRICATION

Fabricate aluminum components that, when assembled, have the following characteritics:

1. Profiles that are sharp, straight, and free of defects or deformations.

2. Accurately fitted joints with ends coped or mitered.

3 Internal guttering systems or other means to drain water passing through joints and
moisture migrating within assembly to exterior.

Fabricate aluminum sill closures with weep holes and for installation as continuous component.

Reinforce aluminum components as required to receive fastener threads.

ALUMINUM FINISHES

Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm AA-M12C22A31,
Class 11, 0.010 mm or thicker.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine areas and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
STRUCTURED-POLYCARBONATE-PANEL 084513 -6
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3.2 INSTALLATION

A.  General: Comply with manufacturer's written instructions.

1 Do not install damaged components.

2. Fit joints between aluminum components to produce hairline joints free of burrs and
distortion.

3. Rigidly secure nonmovement joints.

4, Install anchors with separators and isolators to prevent metal corrosion, electrolytic
deterioration, and immobilization of moving joints.

5. Seal joints watertight unless otherwise indicated.

B. Meta Protection: Where aluminum components will contact dissimilar materials, protect
against galvanic action by painting contact surfaces with corrosion-resistant coating or by
installing nonconductive spacers as recommended in writing by manufacturer for this purpose.

C. Install components plumb and true in alignment with established lines and elevations.

D. FErection Tolerances. Install panel assemblies to comply with the following maximum
tolerances:

1 Alignment: Limit offset from true alignment to 1/32 inch where surfaces abut in line,
edge to edge, at corners, or where a reveal or protruding element separates aligned
surfaces by less than 3 inches; otherwise, limit offset to 1/8 inch.

2. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 feet,
but no greater than 1/2 inch over total length.

3.3 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

1 Water-Spray Test: Before installation of interior finishes has begun, panel assemblies
shall be tested according to AAMA 501.2 and shall not show evidence of water
penetration.

2. Water Penetration under Static Pressure: Before installation of interior finishes has
begun, areas shall be tested according to ASTM E 1105.

a Test Procedures: Test under uniform and cyclic static-air pressure.
b. Water Penetration: None.

B.  Repair or remove work where test results and inspections indicate that it does not comply with
specified requirements.

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

D. Preparetest and inspection reports.

STRUCTURED-POLYCARBONATE-PANEL 084513 -7
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END OF SECTION
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SECTION 101400 - SIGNAGE

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  This Section includes the following:

1
2.

Dimensional illuminated characters.
Dimensional characters.

B. Related Sectionsinclude the following:

1

2.
3.

o o

Division 01 Section "Temporary Facilities and Controls' for temporary Project
identification signs and for temporary information and directional signs.

Division 10 Section "Traffic Signage” for site signage for vehicles.

Division 22 Section "ldentification for Plumbing Piping and Equipment” for labels, tags,
and nameplates for plumbing systems and equipment.

Division 23 Section "ldentification for HYAC Piping and Equipment” for labels, tags,
and nameplates for HVAC systems and equipment.

Division 26 Sections for electrical service and connections for illuminated signs.

Division 26 Section "ldentification for Electrica Systems' for labels, tags, and
nameplates for electrical equipment.

Division 26 Section "Interior Lighting" for illuminated Exit signs.

13 DEFINITIONS

A. ADA-ABA Accessihility Guidelines: U.S. Architectural & Transportation Barriers Compliance
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines."

14 ACTION SUBMITTALS

A.  Product Data, Shop Drawings and Sign Schedule:

1
2.

SIGNAGE

Product Data: For each type of product indicated.
Shop Drawings. Show fabrication and installation details for signs.

a Show sign mounting heights, locations of supplementary supports to be provided
by others, and accessories.

101400 - 1
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1.7
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b. Provide message list, typestyles, graphic elements and layout for each sign.
C. Wiring Diagrams. Power, signal, and control wiring.

Samples for Initial Selection: Manufacturer's color charts consisting of actual units or sections
of units showing the full range of colors available for the following:

1. Aluminum.
2. Acrylic sheet.

Samples for Verification: For each of the following products and for the full range of color,
texture, and sign material indicated, of sizesindicated:

1 Dimensional Characters. Full-size Samples of each type of dimensional character (letter,
number, and graphic element).

2. Aluminum: For each form, finish, and color, on 6-inch- long sections of extrusions and
squares of sheet at least 4 by 4 inches.

CLOSEOUT SUBMITTALS

Maintenance Data: For signs to include in maintenance manuals.

QUALITY ASSURANCE
Installer Qualifications: Fabricator of products.

Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products
similar to those required for this Project and whose products have a record of successful
in-service performance.

Source Limitations for Signs: Obtain each sign type indicated from one source from a single
manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

PROJECT CONDITIONS
Weather Limitations. Proceed with installation only when existing and forecasted weather
conditions permit installation of signs in exterior locations to be performed according to

manufacturers written instructions and warranty requirements.

Field Measurements:. Verify recess openings by field measurements before fabrication and
indicate measurements on Shop Drawings.

SIGNAGE 101400 - 2



Schmidt Associates, Inc. 2019-067.NCH-BSO03 - North Central High

18

19

A.

A.

School - Renovations - Additions Phase 3

COORDINATION

Coordinate placement of anchorage devices with templates for installing signs.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of signs that fail in materials or workmanship within specified warranty
period.

1 Failuresinclude, but are not limited to, the following:

a Deterioration of metal and polymer finishes beyond normal weathering.
b. Deterioration of embedded graphic image colors and sign lamination.

2. Warranty Period: Five yearsfrom date of Substantial Completion.

PART 2 - PRODUCTS

21

2.2

A.

B.

C.

A.

MATERIALS

Aluminum Castings:. ASTM B 26/B 26M, of aloy and temper recommended by sign
manufacturer for casting process used and for use and finish indicated.

Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by aluminum
producer and finisher for type of use and finish indicated, and with at least the strength and
durability properties of Alloy 5005-H32.

Acrylic Sheet: ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing).

DIMENSIONAL CHARACTERS

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

ACE Sign Systems, Inc.

Advance Corporation; Braille-Tac Division.
A. R. K. Ramos.

ASI-Modulex, Inc.

Charleston Industries, Inc.

essentia architectural signs, inc.

Gemini Incorporated.

Grimco, Inc.

ISF Signs

Innerface Sign Systems, Inc.

BOONooOa~wWDNE
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13.
14.
15.
16.
17.
18.

School - Renovations - Additions Phase 3

Metal Arts; Div. of L&H Mfg. Co.
Mills Manufacturing Company.
Mohawk Sign Systems.
Nelson-Harkins Industries.
Signature Signs, Incorporated.
Sign Solutions

Southwell Company (The).
Cardina Manufacturing

B.  Cast Characters: Produce characters with smooth flat faces, sharp corners, and precisely formed
lines and profiles, free of pits, scale, sand holes, and other defects. Cast lugs into back of
characters and tap to receive threaded mounting studs. Alloy and temper recommended by sign
manufacturer for casting process used and for use and finish indicated. Comply with the
following requirements.

NSRS

Character Materia: Aluminum.

Thickness: one-half inch.

Color(s): Asselected by Architect from manufacturer's full range.

Mounting: Concealed studs for substrates encountered unless noted otherwise.

C. Fabricated Channel Characters: Form exposed faces and sides of characters to produce surfaces
free from warp and distortion. Include internal bracing for stability and attachment of mounting
accessories. Comply with the following requirements:

1

lluminated Frontlighted Channel Characters. Manufacturer's standard LED lighting
including transformers, insulators, and other components. Make provisions for servicing
and concealing connections to building electrical system.

Aluminum Sheet: Not lessthan 0.090 inch thick.

a Finish: Painted.
b. Color: Asselected by Architect from manufacturer's full range.

Provide tranducent acrylic face sheet of thickness indicated. Attach characters to sheet
metal back channels. Provide required to illuminate sign faces evenly.

a Color: As selected by Architect from manufacturer's full range.

D. Dimensiona Character Sign Schedule:

1

2.

SIGNAGE

Sign Type: lHluminated frontlighted channel characters :
a Sign identification: North School ID signage
1)  Character Size: 2'-0" tall letters.
2) Text/Message: NORTH CENTRAL HIGH SCHOOL.
3) Font style: As seelcted by Architect from manfacturer's full range

4) Location: Asindicated.
5) Mounting: Bar across bottom for electrical wiring to each letter

Sign Type: Cast Characters

101400 - 4
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a Sign identification: Auditorium signage

1)  Character Size: 18" tall letters

2)  Text/Message: AUDITORIUM

3) Font style: As selected by Architect from manufacturer's full range
4) Location: Asindicated

5) Mounting: Bottom (on top of bulkhead/fascia)

b. Sign identification: Art Gallery signage

1) Character Size: 4" tall letters

2)  Text/Message: ART GALLERY

3) Font style: As selected by Architect from manfacturer's full range
4) Location: center of Art Gallery bulkhead

5) Mounting: Flush

2.3 ACCESSORIES

A. Anchors and Inserts: Provide nonferrous-metal or hot-dip galvanized anchors and inserts for
exterior installations and elsewhere as required for corrosion resistance. Use toothed steel or
lead expansion-bolt devices for drilled-in-place anchors. Furnish inserts, as required, to be set
into concrete or masonry work.

24 FABRICATION

A. Genera: Provide manufacturer's standard signs of configurations indicated.

1

Welded Connections: Comply with AWS standards for recommended practices in shop
welding. Provide welds behind finished surfaces without distortion or discoloration of
exposed side. Clean exposed welded surfaces of welding flux and dress exposed and
contact surfaces.

Mill joints to tight, hairline fit. Form joints exposed to weather to exclude water
penetration.

Preassemble signs in the shop to greatest extent possible. Disassemble signs only as
necessary for shipping and handling limitations. Clearly mark units for reassembly and
installation, in location not exposed to view after final assembly.

Conceal fasteners if possible; otherwise, locate fasteners where they will be
inconspicuous.

2.5 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products' for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

SIGNAGE

101400 - 5
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C.

2.6

A.

B.

2.7

A.
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Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

ALUMINUM FINISHES

Clear Anodic Finish: Manufacturer's standard Class 1 clear anodic coating, 0.018 mm or
thicker, over asatin (directionally textured) mechanical finish, complying with AAMA 611.

Baked-Enamel Finish: AA-C12C42R1x (Chemica Finish: cleaned with inhibited chemicals;
Chemical Finish: acid-chromate-fluoride-phosphate conversion coating; Organic Coating: as
specified below). Apply baked enamel complying with paint manufacturer's written
instructions for cleaning, conversion coating, and painting.

ACRYLIC SHEET FINISHES

Colored Coatings for Acrylic Sheet: For copy colors, provide colored coatings, including inks,
dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to
acrylic surface and that are UV and water resistant for five years for application intended.

PART 3 - EXECUTION

31

A.

B.

C.

3.2

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of work.

Verify that itemsare sized and |ocated to accommodate signs.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Locate signs and accessories where indicated, using mounting methods of types described and
complying with manufacturer's written instructions.

1 Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion
and other defects in appearance.

2. Interior Wall Signs: Install signs on walls adjacent to latch side of door where
applicable. Where not indicated or possible, such as double doors, install signs on
nearest adjacent walls. Locate to alow approach within 3 inches of sign without
encountering protruding objects or standing within swing of door.

SIGNAGE 101400 - 6
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B. Dimensional Characters. Mount characters using standard fastening methods to comply with
manufacturer's written instructions for character form, type of mounting, wall construction, and
condition of exposure indicated. Provide heavy paper template to establish character spacing
and to locate holes for fasteners.

1 Flush Mounting: Mount characters with backs in contact with wall surface.
2. Projected Mounting: Mount characters at projection distance from wall surface
indicated.
33 CLEANING AND PROTECTION
A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.

Protect signs from damage until acceptance by Owner.

END OF SECTION
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SECTION 220533 - HEAT TRACING FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

1.4

A.

1.5

A.

SUMMARY

Section includes plumbing piping heat tracing for freeze prevention with the following electric
heating cables:

1. Self-regulating, parallel resistance.

SUBMITTALS

Product Data: Clearly indicate the product, material, sizes, operating characteristics, power
requirements, etc.

Shop Drawings: For electric heating cable.

INFORMATIONAL SUBMITTALS
Field quality-control reports.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in
materials or workmanship within specified warranty period.

1. Warranty Period: Three years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES
Manufacturers:

1. Thermon.
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2. Raychem.
3. Approved Equal.

Comply with IEEE 515.1.

Heating Element: Pair of parallel tinned, stranded copper bus wires embedded in crosslinked
conductive polymer core, which varies heat output in response to temperature along its length.
Terminate with waterproof, factory-assembled, non-heating leads with connectors at one end,
and seal the opposite end watertight. Cable shall be capable of crossing over itself once
without overheating.

Electrical Insulating Jacket: Flame-retardant polyolefin.

Cable Cover: Tinned-copper braid and polyolefin outer jacket.

Maximum Operating Temperature (Power On): 150 deg F.

Maximum Exposure Temperature (Power Off): 185 deg F.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Capacities and Characteristics:
1. Maximum Heat Output: 3 W/ft.
2. Piping Diameter: Refer to the drawings for pipe size application.

3. Electrical Characteristics for Single-Circuit Connection:

a. Volts: 120.

b. Phase: 1
c. Hertz: 60.
CONTROLS

Pipe-Mounted Thermostats for Grease Waste Temperature Control:

1. Remote bulb unit with adjustable temperature range from 85 to 105 deg F.

2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

3. Remote bulb on capillary, resistance temperature device, or thermistor for directly
sensing pipe-wall temperature.

4, Corrosion-resistant, waterproof control enclosure.

Programmable Timer for Grease Waste-Temperature Control:

Microprocessor based.

Minimum of four separate schedules.
Minimum 24-hour battery carryover.
On-off-auto switch.

el S
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A.

B.

C.
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5. 365-day calendar with 20 programmable holidays.
6. Relays with contacts to indicate operational status, on or off, and for interface with
central HVAC control-system workstation.

ACCESSORIES
Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in

writing by manufacturer.

Warning Labels: Refer to Section 22 05 53 "Identification for Plumbing Piping and
Equipment."

Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, less than 6 Inches: 3/4 inch
minimum.

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

APPLICATIONS
Install the following types of electric heating cable for the applications described:

1. Temperature control for grease waste piping in tunnel and basement mechanical room:
Self-regulating, parallel-resistance heating cable.

INSTALLATION

Electric Heating-Cable Installation for Temperature Control for Grease Waste Piping:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install electric heating cables according to IEEE 515.1.

3. Install insulation over piping with electric cables according to Section22 07 19
"Plumbing Piping Insulation."”

4. Install warning tape on piping insulation where piping is equipped with electric heating
cables.

Set field-adjustable switches and circuit-breaker trip ranges.

Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."
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D.  Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and
Cables."

3.3 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections with the assistance of a factory-authorized service

representative:
I. Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.
2. Test cables for electrical continuity and insulation integrity before energizing.
3. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.
B.  Repeat tests for continuity, insulation resistance, and input power after applying thermal

insulation on pipe-mounted cables.
C.  Cables will be considered defective if they do not pass tests and inspections.
D.  Prepare test and inspection reports.

E. Remove and replace damaged heat-tracing cables.

END OF SECTION 220533
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SECTION 238413.29 - SELF-CONTAINED STEAM HUMIDIFIERS

PART 1 - GENERAL

11

A

1.2

13

14

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Self-contained electric-resistance humidifiers.

DEFINITIONS

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

ACTION SUBMITTALS

Product Data: For each type of product. Include rated capacities, operating characteristics,
furnished specialties, and accessories.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Detail humidifiers and adjacent equipment. Show support locations,
type of support, weight on each support, required clearances, and other details, drawn to scale,
on which the following items are shown and coordinated with each other, based on input from

installers of the items involved:

1. Structural members to which humidifiers will be attached.
2. Size and location of initial access modules for acoustical tile.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For humidifiers to include in operation and maintenance
manuals.

SELF-CONTAINED STEAM HUMIDIFIER 238413.29- 1
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1.8

1.9

A.

A

A
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QUALITY ASSURANCE

Testing Agency Qualifications: An NRTL.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
COORDINATION

Coordinate location and installation of humidifiers with distributer tubes/manifolds in ducts and

plenums or occupied space. Revise locations and elevations to suit field conditions and to
ensure proper humidifier operation.

PART 2 - PRODUCTS

2.1

2.2

A

B.

C.

D.

A

B.

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with AHRI 640.
Comply with UL 998.

Listed and labeled by ETL.

SELF-CONTAINED ELECTRIC-RESISTANCE HUMIDIFIERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

Armstrong International, Inc.

Carel USA, LLC.

DRI-STEEM Humidifier Company.
Herrmidifier.

Hygromatik; Spirax Sarco.

Neptronic; National Environmental Products, Inc.
Nortec Industries Inc.

Pure Humidifier Company.

CoNoO~wWNE
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C.  Water Type: Suitable for use with tap softened reverse osmosis deionized water.
D.  Immersion Heating:

1. Evaporation Chamber: Cleanable, stainless steel, type 304 or stainless steel, type 316.
2. Elements: Incoloy-sheathed, stainless-steel sheathed, or alloy-sheathed aluminum.

E. Cabinet:

1. Stainless-steel or painted-steel enclosure, factory-insulated for safe operating surface
temperature, for housing heater cylinder, electrical wiring, components, controls, and
control panel.

Hinged or removable cover, keyed to restrict unauthorized access.

Plumbing and electrical components housed in separate parts of the cabinet.

4, Threaded outlet in bottom of cabinet for drain piping.

wn

F. Control Panel:

Microprocessor-based control system for modulating control.

Factory-wired disconnect switch.

Liquid-crystal display.

Programmable keypad.

Low-voltage control circuit, with fused transformer.

Diagnostic, maintenance, alarm, and status features.

Safety switch interlocked to shut off heaters when cabinet is open.

Internal electrical controls prewired to appropriately marked terminals for field
connection.

9. Electrical terminals for connection to each controlling device and alarm.

10. NEMA 250, , to comply with environmental conditions at installed locations.
11.  Material: Powder-coated steel <Insert material>.

12.  Building Automation System Interface:

NGO E

a. Full Communication Interface; BACnet.
b.

G. Controls:

1. Solenoid Fill Valve Maintains Water Level: Stainless steel, including fill tee with built-in
air gap to prevent back siphoning. Include stainless-steel inlet strainer.

2. Field-adjustable conductivity controller to control drain cycle for flush duration and

interval. Automatic flush is not required for reverse osmosis or deionized water

applications.

Controls shall drain tanks if no demand for humidification for more than 72 hours.

Set-point adjustment.

Stainless-steel float switches for water-level control.

Low-water switch shuts down heater to protect elements.

Over-temperature switch shuts down heater.

Aguastat maintains minimum water temperature in tank during short periods of no

demand.

9. Foaming detection and correction.

N~
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Area Dispersion Accessory: Stainless-steel tube, with integral fan that discharges vapor directly
into occupied space. Designed for integral mounting onto humidifier cabinet.

Accessories:

1. Humidity Sensor: Wall mounted.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

C.

3.3

A

B.

C.

EXAMINATION

Examine ducts, air-handling units, and conditions for compliance with requirements for
installation tolerances and other conditions affecting performance.

Examine roughing-in for piping systems to verify actual locations of piping connections before
humidifier installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install humidifiers with required clearance for service and maintenance.

Equipment Mounting:

1. Comply with requirements for vibration isolation and seismic control devices specified in
Section 230548 "Vibration and Seismic Controls for HVAC."

2. Comply with requirements for vibration isolation devices specified in Section 230548.13
"Vibration Controls for HVAC."

Install all manufacturer-furnished accessories in accordance with manufacturer's written

installation instructions.

PIPING CONNECTIONS

Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

1. Install piping adjacent to humidifiers to allow service and maintenance.
2. Install shutoff valve, strainer, backflow preventer, and union in humidifier makeup line.

Install piping specialties furnished by manufacturer but not factory mounted.

Install piping from safety relief valves to nearest floor drain.

SELF-CONTAINED STEAM HUMIDIFIER 238413.29- 4
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ELECTRICAL CONNECTIONS

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section
260553 "ldentification for Electrical Systems."

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background
and engraved white letters at least 1/2 inch high.

3. Locate nameplate where easily visible.

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring between control devices.

Connect control wiring according to Section 260523 "Control Voltage Electrical Power

Cables."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Humidifier will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.
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3.7 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain humidifiers.

END OF SECTION

SELF-CONTAINED STEAM HUMIDIFIER 238413.29- 6
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SECTION 262923 - VARIABLE-FREQUENCY MOTOR CONTROLLERS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section includes separately enclosed, pre-assembled, combination VFCs, rated 600 V and less,
for speed control of three-phase, squirrel-cage induction motors.
B. Related Sections:

1 Division 26 Section "Motor-Control Centers' for VFCs installed in motor-control

centers.
13 ACTION SUBMITTALS
A.  Product Datawith Shop Drawings:

1 Product Data: For each type and rating of VFC indicated. Include features, performance,
electrical ratings, operating characteristics, shipping and operating weights, and furnished
specialties and accessories.

2. Shop Drawings: For each VFC indicated. Include dimensioned plans, elevations, and
sections; and conduit entry locations and sizes, mounting arrangements, and details,
including required clearances and service space around equipment.

a Show tabulations of installed devices, equipment features, and ratings. Include the
following:
1) Each installed unit's type and details.
2) Factory-installed devices.
3) Enclosure types and details.
4) Nameplate legends.
5) Short-circuit current (withstand) rating of enclosed unit.
6) Features, characteristics, ratings, and factory settings of each VFC and

installed devices.

7) Specified modifications.

b. Schematic and Connection Wiring Diagrams. For power, signal, and control
wiring.

VARIABLE-FREQUENCY MOTOR 262923 -1
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INFORMATIONAL SUBMITTALS

Load-Current and Overload-Relay Heater List: Compile after motors have been installed, and
arrange to demonstrate that selection of heaters suits actual motor nameplate, full-load currents.

Load-Current and List of Settings of Adjustable Overload Relays. Compile after motors have
been installed and arrange to demonstrate that switch settings for motor-running overload
protection suit actual motors to be protected.

CLOSEOUT SUBMITTALS

Operation and Maintenance Dataz For VFCs to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data," include the following:

1 Manufacturer's written instructions for testing and adjusting thermal-magnetic circuit
breaker and MCP trip settings.

2. Manufacturer's written instructions for setting field-adjustable overload relays.

3. Manufacturer's written instructions for testing, adjusting, and reprogramming
microprocessor control modules.

4, Manufacturer's written instructions for setting field-adjustable timers, controls, and status
and alarm points.

DESCRIPTION / QUALITY ASSURANCE

Source Limitations. Obtain VFDs of a single type through one source from local manufacturer
representative. All VFDs on the jobsite shall be furnished from one VFD manufacturer and have
acommon user interface (control panel).

Drives that are manufactured by a third party and "brand labeled" shall not be acceptable. Drive
manufacturers who do not build their own power boards and assemblies, or do not have full
control of the power board manufacturing and quality control, shall be considered as a "brand
labeled" drive.

Manufacturer Qualifications: Maintain, within 100 miles of project site, an independent factory
certified sales and service center capable of performing certified start up, commissioning,
warranty service, training, parts, emergency maintenance and repairs.

The VFD and al Electrical Components, Devices, and Accessories must be UL Listed and
label ed.

This specification is intended to supplement a drive schedule. The drive schedule identifies the
optimized BOM for the project and includes quantity, size, voltage, enclosure rating, options,
and harmonic mitigation requirements of the drives. |IEEE 519-2014 is an electrica system
standard for harmonic mitigation and not intended to be applied to an individual piece of
equipment.

VARIABLE-FREQUENCY MOTOR 262923 - 2
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PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation, capable of driving full
load without derating, under the following conditions unless otherwise indicated:

1. Ambient Temperature: Not lessthan 14 deg F and not exceeding 104 deg F.

2. Ambient Storage Temperature: Not less than minus 4 deg F and not exceeding 140 deg
F

3. Humidity: Lessthan 95 percent (noncondensing).

4, Altitude: 0 to 3,300 feet above sealevel.

COORDINATION

Coordinate features of motors, load characteristics, installed units, and accessory devices to be
compatible with the following:

L Torque, speed, and horsepower requirements of the load.
2. Ratings and characteristics of supply circuit and required control sequence.
3. Ambient and environmental conditions of installation location.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast
anchor-bolt inserts into bases.

Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace VFCs that fail in materials or workmanship within specified warranty period.

1 Warranty Period: Two years from date of Substantial Completion.

2. Warranty Coverage: At a minimum provide coverage for: Parts, on-site labor, and travel
time and costs, or replacement of the complete drive as determined by the drive
manufacturer's technical support.

PART 2 - PRODUCTS

21 MANUFACTURED UNITS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1 ABB Model ACH580 with Bluetooth and Drivetune application by Fuller Engineering.
VARIABLE-FREQUENCY MOTOR 262923 -3
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2. Approved equal such as Square D Model S-Flex 212; a brand of Schneider Electric if
with Bluetooth and SoMove application and capable of ABB features including
automatic load-side sensing shutdown upon opening remote disconnect. Documentation
including data sheets and startup procedures required for review and approval by the
engineer and owner.

B. Application: variable torque.

C. Design and Rating: Match load type, such as fans, blowers, and pumps; and type of connection
used between motor and load such as direct or through a power-transmission connection.

D. Output Rating: Three-phase; 10 to 60 Hz, with voltage proportional to frequency throughout
voltage range; maximum voltage equals input voltage.

E. Unit Operating Requirements:

Input AC Voltage Tolerance: Plus 10 and minus 10 percent of VFC input voltage rating.
Input AC Voltage Unbalance: Not exceeding 3 percent.

Ambient Temperature Rating: Not less than 14 deg F and not exceeding 104 deg F.
Ambient Storage Temperature Rating: Not less than minus 4 deg F and not exceeding
140 deg F)

5. Humidity Rating: Less than 95 percent (noncondensing).

pOODPE

F. Isolated Control Interface: Allows VFCs to follow remote-control signal over a minimum 40:1
speed range.

1 Signal: Electrical.
G. Internal Adjustability Capahilities:

Minimum Speed: 25 percent of maximum rpm.

Maximum Speed: 100 percent of maximum rpm.

Acceleration: 0.1 to 999.9 seconds.

Deceleration: 0.1 to 999.9 seconds.

Current Limit: 30 to minimum of 150 percent of maximum rating.

gprpwDdE

H.  Sdf-Protection and Reliability Features:

1 Input transient protection by means of surge suppressors to provide three-phase
protection against damage from supply voltage surges 10 percent or more above nominal
line voltage.

2. Loss of Input Signal Protection: Selectable response strategy, including speed default to

apercent of the most recent speed, a preset speed, or stop; with alarm.

Under- and overvoltage trips.

Inverter overcurrent trips.

VFC and Motor Overload/Overtemperature Protection: Microprocessor-based thermal

protection system for monitoring VFCs and motor thermal characteristics, and for

providing VFC overtemperature and motor overload alarm and trip; settings selectable
viathe keypad; NRTL approved.

6. Critical frequency rejection, with three selectable, adjustable deadbands.

oW

VARIABLE-FREQUENCY MOTOR 262923 -4
CONTROLLERS



Schmidt Associates, Inc. 2019-067.NCH-BS03 - North Central High

School - Renovations - Additions Phase 3

Instantaneous line-to-line and line-to-ground overcurrent trips.
L oss-of-phase protection.

) Reverse-phase protection.

0.  Short-circuit protection.

1. Motor overtemperature fault.

=2 © 0~

Automatic Reset/Restart: Attempt three restarts after drive fault or on return of power after an
interruption and before shutting down for manual reset or fault correction; adjustable delay time
between restart attempts.

J. Power-Interruption Protection: To prevent motor from re-energizing after a power interruption
until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and
engaged.

K.  Bidirectional Autospeed Search: Capable of starting VFC into rotating loads spinning in either
direction and returning motor to set speed in proper direction, without causing damage to drive,
motor, or load.

L. Torque Boost: Automatically varies starting and continuous torgue to at least 1.5 times the
minimum torgue to ensure high-starting torque and increased torque at slow speeds.

M. Motor Temperature Compensation at Slow Speeds. Adjustable current fall-back based on
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow
speeds.

N. Integra Input Disconnecting Means and OCPD: NEMA AB 1, instantaneous-trip circuit
breaker with pad-lockable, door-mounted handle mechanism.

1 Disconnect Rating: Not less than 115 percent of VFC input current rating.
2. Disconnect Rating: Not less than 115 percent of NFPA 70 motor full-load current rating
or VFC input current rating, whichever islarger.
3. Auxiliary Contacts: NO/NC, arranged to activate before switch blades open.
4. Auxiliary contacts"a" and "b" arranged to activate with circuit-breaker handle.
5 NO alarm contact that operates only when circuit breaker has tripped.
2.2 CONTROLS AND INDICATION
A. StatusLights: Door-mounted LED indicators displaying the following conditions:
1 Power on.
2. Run.
3. Overvoltage.
4, Line fault.
5. Overcurrent.
6. External fault.

B. Pane-Mounted Operator Station: Manufacturer's standard front-accessible, sealed keypad and
plain-English language digital display; allows complete programming, program copying,
operating, monitoring, and diagnostic capability.

VARIABLE-FREQUENCY MOTOR 262923 -5
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Keypad: In addition to required programming and control keys, include keys for HAND,
OFF, and AUTO modes.

Security Access. Provide electronic security access to controls through identification and
password with at least three levels of access: View only; view and operate; and view,
operate, and service.

a Control Authority: Supports at least four conditions; Off, local manual control at
VFC, local automatic control at VFC, and automatic control through a remote
source.

C.  Historica Logging Information and Displays:

ApODNDPE

Real-time clock with current time and date.

Running log of total power versustime.

Total runtime.

Fault log, maintaining last four faults with time and date stamp for each.

D. Indicating Devices: Digita displaymounted flush in VFC door and connected to display VFC
parameters including, but not limited to:

ROooNooUA~WDNPE

o

Output frequency (Hz).

Motor speed (rpm).

Motor status (running, stop, fault).
Motor current (amperes).

Motor torque (percent).

Fault or alarming status (code).
PID feedback signal (percent).
DC-link voltage (V dc).

Set point frequency (Hz).

Motor output voltage (V ac).

E.  Control Signal Interfaces:

1 Electric Input Signal Interface:
a A minimum of two programmable analog inputs: 0- to 10-V dc 4- to 20-mA dc.
b. A minimum of six multifunction programmable digital inputs.

2. Remote Signal Inputs. Capability to accept any of the following speed-setting input
signals from the BAS or other control systems:
a 0- to 10-V dc.
b. 4- to 20-mA dc.

3. Output Signal Interface: A minimum of one programmable anal og output signal(s) (0- to
10-V dc), which can be configured for any of the following:
a Output frequency (Hz).
b. Output current (load).
C. DC-link voltage (V dc).

VARIABLE-FREQUENCY MOTOR 262923 -6
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d. Motor torque (percent).
e Motor speed (rpm).
f. Set point frequency (Hz).

4, Remote Indication Interface: A minimum of two programmable dry-circuit relay outputs
(120-V ac, 1 A) for remote indication of the following:

Motor running.

Set point speed reached.

Fault and warning indication (overtemperature or overcurrent).
PID high- or low-speed limits reached.

cooTw

PID Control Interface: Provides closed-loop set point, differential feedback control in response
to dual feedback signals. Allows for closed-loop control of fans and pumps for pressure, flow,
or temperature regul ation.

1 Number of Loops: One.

BAS Interface: Factory-installed hardware and software to enable the BAS to monitor, control,
and display VFC status and alarms and energy usage. Allows VFC to be used with an external
system within a multidrop LAN configuration; settings retained within VFC's nonvolatile
memory.

1 Network Communications Ports: Ethernet and RS-422/485.

2. Embedded BAS Protocols for Network Communications: ASHRAE 135 BACnet
Echelon LonWorks; protocols accessible via the communications ports. Provide protocol
to be compatible with BMS provider.

LINE CONDITIONING AND FILTERING

Input Line Conditioning: The VFC shal have internal 5% impedance reactors to reduce
harmonics to the power line and to add protection from AC transients. The 5% impedance may
be from dual (positive and negative DC bus) reactors, or 5% AC line reactors. VFD's with only
one DC reactor shall add AC line reactors. The VFC shall include a coordinated AC transient
protection system consisting of 4 - 120 joule rated MOV's (phase to phase and phase to ground),
a capacitor clamp and 5% impedance reactors.

Output Filtering: . If the motor load is located more than 100 ft. from VFC, provide output
line. Size output line reactor to properly handle and protect the load.

Remote manual disconnect: If a remote disconnect is used on the load side of the VFC, an
auxiliary set of contacts will be provided in that disconnect wired to disable the VFC. Run
disable control wiring in separate conduit from power feed.

VARIABLE-FREQUENCY MOTOR 262923 -7
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BYPASS SYSTEMS

Bypass Operation: Bypass shall be provided on applications that allow equipment to operate at
60 Hz safely. Bypass shall not be provided on applications that are pressure dependent
including, but not limited to, VAV air handling unit fans, pressure dependent pumping systems,
or applications where it would be possible to override equipment safeties due to operation in
bypass. If provided, bypass systems must safely transfer motor between power converter output
and bypass circuit, manually, automatically, or both. Selector switches set modes and indicator
lights indicate mode selected. Unit is capable of stable operation (starting, stopping, and
running) with motor completely disconnected from power converter.

Bypass Mode: Manual operation only; requires local operator selection at VFC. Transfer
between power converter and bypass contactor and retransfer shall only be allowed with the
motor at zero speed.

Bypass Mode:  Field-selectable automatic or manual, allows local and remote transfer between
power converter and bypass contactor and retransfer, either via manual operator interface or
automatic control system feedback.

Bypass Controller: Two-contactor-style bypass allows motor operation via the power converter
or the bypass controller; with input isolating switch and barrier arranged to isolate the power
converter and permit safe troubleshooting and testing, both energized and de-energized, while
motor is operating in bypass mode.

1 Bypass Contactor: Load-break, |IEC-rated contactor.

2. Output Isolating Contactor: Non-load-break, |EC-rated contactor.

3 Isolating Switch: Non-load-break switch arranged to isolate power converter and permit
safe troubleshooting and testing of the power converter, both energized and de-energized,
while motor is operating in bypass mode; pad-lockable, door-mounted handle
mechanism.

Bypass Controller:  Three-contactor-style bypass allows motor operation via the power
converter or the bypass controller; with input isolating switch and barrier arranged to isolate the
power converter input and output and permit safe testing and troubleshooting of the power
converter, both energized and de-energized, while motor is operating in bypass mode.

1 Bypass Contactor: Load-break, |EC-rated contactor.

2. Input and Output Isolating Contactors. Non-load-break, |EC-rated contactors.

3 Isolating Switch: Non-load-break switch arranged to isolate power converter and permit
safe troubleshooting and testing of the power converter, both energized and de-energized,
while motor is operating in bypass mode; pad-lockable, door-mounted handle
mechanism.

Bypass Contactor Configuration: Full-voltage (across-the-line) Reduced-voltage
(autotransformer) type.

1. NORMAL/BY PASS selector switch.
2. HAND/OFF/AUTO selector switch.

VARIABLE-FREQUENCY MOTOR 262923 - 8
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3. NORMAL/TEST Selector Switch: Allows testing and adjusting of VFC while the motor
is running in the bypass mode.
4, Contactor Coils: Pressure-encapsulated type with coil transient suppressors.

a Operating Voltage: Depending on contactor NEMA size and line-voltage rating,
manufacturer's standard matching control power or line voltage.

b. Power Contacts: Totally enclosed, double break, and silver-cadmium oxide;
assembled to allow inspection and replacement without disturbing line or load
wiring.

5. Overload Relays: NEMA ICS 2.

a Melting-Alloy Overload Relays:

1)
2)
3)

Inverse-time-current characteristic.

Class 10 tripping characteristic.

Heaters in each phase matched to nameplate full-load current of actual
protected motor and with appropriate adjustment for duty cycle.

b. Bimetallic Overload Relays.

1)
2)
3)

4)
5)

Inverse-time-current characteristic.

Class 10 tripping characteristic.

Heaters in each phase matched to nameplate full-load current of actua
protected motor and with appropriate adjustment for duty cycle.

Ambient compensated.

Automatic resetting.

C. Solid-State Overload Relays:

1)
2)
3)
4)

5)

Switch or dial selectable for motor-running overload protection.

Sensors in each phase.

Class 10 tripping characteristic selected to protect motor against voltage and
current unbalance and single phasing.

Class Il ground-fault protection, with start and run delays to prevent
nuisance trip on starting.

Anaog communication module.

d. NO isolated overload alarm contact.
e External overload reset push button.

2.5 ENCLOSURES

A. VFCEnclosures: NEMA 250, to comply with environmental conditions at installed location.

1 Dry and Clean Indoor Locations: Type 1.
2. Outdoor Locations: Type 3R.
3. Other Wet or Damp Indoor Locations. Type 4.
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4, Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
Type 12.

Plenum Rating: UL 1995; NRTL certification label on enclosure, clearly identifying VFC as
"Plenum Rated.”

ACCESSORIES

General Requirements for Control-Circuit and Pilot Devices. NEMA ICS5; factory installed in
VFC enclosure cover unless otherwise indicated.

1 Push Buttons, Pilot Lights, and Selector Switches: Standard-duty, type.

a Stop and Lockout Push-Button Station: Momentary-break, push-button station
with afactory-applied hasp arranged so padlock can be used to lock push button in
depressed position with control circuit open.

NO bypass contactor auxiliary contact(s).
Control Relays: Auxiliary and adjustabl e solid-state time-delay relays.

Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays: Solid-state sensing
circuit with isolated output contacts for hard-wired connections. Provide adjustable
undervoltage, overvoltage, and time-delay settings.

1 Current Transformers: Continuous current rating, basic impulse insulating level (BIL)
rating, burden, and accuracy class suitable for connected circuitry. Comply with IEEE
C57.13.

Supplemental Digital Meters:

1 Elapsed-time meter.
2. Kilowatt meter.
3. Kilowatt-hour meter.

Breather and drain assemblies, to maintain interi