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October 11, 2023

Bid Package No. 2 - LOWELL HIGH SCHOOL RENOVATIONS 
AND NEW SPORTS COMPLEX
Lowell, IN  46356

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 September 25, 2023 by Gibraltar Design. 
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 1-1 through ADD 1-2 and attached Addendum No. 1 from 
Gibraltar Design dated October 10, 2023 and consisting of 10 pages, Specification Section 09 33 00 
- Rolling Doors and Grilles, Revised Specification Section 23 09 93 - Sequence of Operation, and 
39 drawings.

A.    SPECIFICATION SECTION 00 00 20 – TABLE OF CONTENTS  
 
        1.    Add: 

Specification Section 08 33 00 - Rolling Doors and Grilles

B.    SPECIFICATION SECTION 00 12 00 - MULTIPLE CONTRACT SUMMARY  

BID CATEGORY NO. 3 - GENERAL TRADES
 

1. Add:

Specification Section 08 33 00 - Rolling Doors and Grilles

ADDENDUM
NO. 1
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2. Add:

      Clarification No. 22: 
      The Bid Category No. 1 Contractor is responsible to provide any special 

requirements and grading to provide equipment access for lifts and lulls.  All 
disturbed areas shall be restored to their original state.  
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ADDENDUM ONE 
Addendum One (AD.01) to the drawings and specifications prepared by Gibraltar Design 
for Lowell High School Renovations and New Sports Complex for Tri-Creek School 
Corporation, Lowell, Indiana. 

All Contractors bidding on this project shall read all of the items covered below and shall 
comply with all of the requirements as set forth, including any necessary refinements or 
additions generated by this Addendum and required by the intent of the original 
contract documents. All Contractors shall acknowledge on their bid form that they have 
received this Addendum and include the appropriate content of same within their bid 
proposal. 

 

SPECIFICATIONS 
1. Specification Section 00 01 10 Table of Contents 

A. Add Specification Section 08 33 00 Rolling Doors and Grilles, to the Table of Contents. 

B. Revise 10 11 00 Marker boards and Chalkboards to: “10 11 00 Markerboards and 
Corkboards” 

C. Revise Specification Section 28 31 01 Addressable Fire Alarm System – High School to 
“28 31 01 Addressable Fire Alarm System – Lowell High School” 

 

2. Specification Section 08 33 00 Rolling Doors and Grilles 
A. Add specification section 08 33 00 Rolling Doors and Grilles, included in this 

Addendum to the Project Manual. 

3. Specification Section 10 28 13 Toilet Accessories 
A. Add the following paragraphs 2.3 K and 2.3 L to read: 

1. “K.  Shower Rod:  Stainless steel rod and flanges, 1 inch diameter, minimum 22   

      gage.  Acceptable Manufacturers and product are as follows: 

a. Bobrick Series B-6107 

b. Bradley 963 

c. ASI 1214. 

d. AJ UX1-B” 

 

2. “L.  Shower Curtain:  Vinyl shower curtain, 42 inches wide by 72 inches high;  

      opaque, matte white vinyl, 0.008 inch thick; heat sealed grommets at 6 inches    

      on center; hemmed sides and bottom; stainless steel hooks.  Provide one for  

      each shower rod.” 
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4. Specification Section 23 09 93 Sequence of Operation 
A. Replace Specification Section 23 09 93, Sequence of Operation, with Specification 

Section 23 09 93 included in this Addendum. 

 

5. Specification Section 21 05 01 Fire Protection Demolition for Remodeling 
A. Revise footer to read:   

1. “Fire Protection Demolition for Remodeling 21 05 01” 

6. Specification Section 22 05 01 Plumbing Demolition for Remodeling 
A. Revise footer to read: 

1. “Plumbing Demolition for Remodeling 22 05 01” 

7. Specification Section 23 05 01 Mechanical Demolition for Remodeling 
A. Revise footer to read: 

1. “Mechanical Demolition for Remodeling 23 05 01” 

8. Specification Section 23 81 50 Terminal Units 
A. Revise footer to read: 

1. “Terminal Units 23 81 50” 

9. Specification Section 26 09 23 Lighting Controls - Timeclocks 
A. Revise footer to read: 

1. “Lighting Controls - Timeclocks 26 09 23” 

10. Specification Section 26 24 17 Existing Switchboards and Panelboards 
A. Revise footer to read: 

1. “Existing Switchboards and Panelboards 26 24 17” 

11. Specification Section 27 05 28 Section 27 05 28 Conduit for Communication 
Systems 

A. Revise Specification Title: 

1. Remove “Division 27 – Communications”   

2. Title shall only read “Section 27 05 28 Conduit for Communication Systems” 

12. Specification Section 27 10 00 Section 27 10 00 Communication Distribution 
A. Revise Specification Title: 

1. Remove “Division 27 – Communications”   

2. Title shall only read “Section 27 10 00 Communication Distribution” 

13. Specification Section 28 31 01 Addressable Fire Alarm Systems – Lowell 
High School 

A. Revise footer to read: 

1. “Addressable Fire Alarm Systems – Lowell High School 28 31 01” 

14. Specification Section 28 31 02 Addressable Fire Alarm System – Athletic 
Complex 

A. Revise Footer to read: 
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1. “Section 28 31 02 Addressable Fire Alarm Systems – Athletic Complex” 

 

DRAWINGS 
1. Sheet G-101, Sheet Index Volume 1  

A. Revise Sheet Index – Volume One, Site Buildings, General: 

1. Remove “G-201-SB Site Buildings – Life Safety Plans” 

2. Sheet G-103, Sheet Index Volume 2  
A. Revise Sheet Index – Volume One, Site Buildings, General: 

1. Remove “G-201-SB Site Buildings – Life Safety Plans”. 

3. Sheet G-101, Sheet Index Volume 1  
A. Revise Sheet Index – Volume Two, North Star Building, General: 

1. Revise “G-101-NS North Star Building Sheet Index – Volume 2” to read as follows”. 

a. “G-103-NS North Star Building Sheet Index – Volume 2” 

4. Sheet G-101, Sheet Index Volume 1  
A. Revise Sheet Index – Volume One, North Star Building, Architectural: 

1. Remove sheet “A-830-NS North Star Building Second Floor Pattern Plan”   

5. Sheet G-103, Sheet Index Volume 2  
A. Revise Sheet Index – Volume One, North Star Building, Architectural: 

1. Remove sheet “A-830-NS North Star Building Second Floor Pattern Plan”   

6. Sheet G-103, Sheet Index Volume 2  
A. Revise Sheet Index – Volume Two, North Star Building, General: 

1. Revise sheet “G-101-NS North Star Building Sheet Index – Volume 2” to read as 
follows:  

a. “G-103-NS North Star Building Sheet Index – Volume 2”   

7. Sheet G-101-NS, North Star Building Sheet 
Index - Volume 1 

 

A. Revise Sheet Index – Volume 1, Architectural: 

1. Remove sheet “A-830-NS North Star Building Second Floor Pattern Plan”   

8. Sheet G-103-NS, North Star Building Sheet 
Index - Volume 2 

 

A. Revise Sheet Index – Volume 1, Architectural: 

1. Remove sheet “A-830-NS North Star Building Second Floor Pattern Plan”   

9. Sheet G-101-SB, Site Buildings - Sheet Index - 
Volume 1 

 

A. Revise Sheet Index – Volume 1, General: 

1. Remove sheet “G-201-SB Site Buildings – Life Safety Plans”   
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10. Sheet G-103-SB, Site Buildings - Sheet Index - 
Volume 2 

 

A. Revise Sheet Index – Volume 1, General: 

1. Remove sheet “G-201-SB Site Buildings – Life Safety Plans”   

11. Sheet G-204-NS  
A. Refer to revised full size drawing included in this Addendum for the following revision. 

1. Update Code summary and floor plans as indicated. 

12. Sheet G-301  
A. Refer to revised full size drawing included in this Addendum for the following revision. 

1. Add wall type as indicated. 

 

13. Sheet S-001 – NS 
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Remove designation (4/ S-303) under “General Masonry Notes”, for note 4 and add 
A.C. I. after the word, “Per” and a period after “details”. 

2. Revise and add to the “Masonry Wall Panel Schedule”, (See updated detail sheet). 

3. Revise “Ground Snow Load” value to 25 PSF from 20 PSF within the “General Design 
Notes”. 

14. Sheet SL-101-NS 
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Add and revise two entry doorways lintels for football locker room.  (Refer to 
updated plan) 

15. Sheet S-302-NS 
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. In details 9, 10/ S-302 showing precast floor deck supports on masonry bearing wall 
add wall reinforcing information that extends into bearing course at bond beam. 

16. Sheet SF-101-NS 
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. At front entry canopy on north side of building change roof framing to 8” at 1’-4” 
O.C. from 10” at at 2’-0” O.C. 

2. Add support per 1/A-415 Section at L8x8x1/2” w/ ½” adhesive masonry anchors at 
1‘-0” on center. 

3. Add elevated floor slab information “B” for the area between stair tower and locker 
room. 

 

17. Sheet A-820-AD  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise as indicated. 

2. Interior finish clarifications. 
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18. Sheet A-102-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise dimensions as indicated. 

2. Revise wall construction as indicated. 

3. Revise storefront and wall construction as indicated.   

a. Revise storefront to move South. 

4. Revise construction around Patio as indicated. 

19. Sheet A-412-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Detail 3 construction as indicated. 

a. Revise detail to account for recessed door. 

20. Sheet A-413-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Detail 1 construction as indicated. 

a. Revise Cut Stone with Engraved Lettering. 

b. Revise top of wall and railing as indicated. 

2. Revise Detail 2 construction as indicated. 

a. Revise top of wall and railing as indicated. 

3. Revise Detail 3 construction as indicated. 

a. Revise top of wall and railing as indicated. 

b. Revise section as indicated. 

4. Revise Details 5 and 6 construction as indicated. 

a. Revise to accommodate adjustment for top of wall and railing as indicated. 

21. Sheet A-417-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Detail 1 construction as indicated.   

a. Revise Storefront to move South. 

b. Revise configuration of masonry.  Refer to Structural. 

2. Revise Detail 3 construction as indicated. 

a. Revise to account for stainless steel counter. 

3. Revise Detail 5 construction as indicated. 

a. Revise configuration of masonry.  Refer to Structural. 

22. Sheet A-430-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Detail 7 construction as indicated.   

2. Revise Detail 4, 11 construction as indicated. 

a. Relocate controller as indicated. 
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b. Graphically represent wall furring. 

23. Sheet A-501-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise detail 1 locker base as indicated. 

2. Revise details 7, 8, 9 as indicated. 

a. Revise details to accommodate to of wall and railing adjustment and clarify 
alignment of stone cap joints. 

24. Sheet A-601-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Door and Frame Schedule as indicated. 

a. Revise Doors -A-201A and A-201B, to account for spandrel glass in storefront. 
Revise Storefront to move South. 

b. Revise Doors A-204A and A-209A as indicated. 

25. Sheet A-610-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise Storefront SF9 as indicated 

2. Revise Hollow Metal (HM) Elevation HM8 as indicated. 

26. Sheet A-611-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise details, 8, 9, 10 as indicated.   

a. Revise storefront to move South. 

2. Add detail 14 and 15 as indicated.   

a. Revise storefront to move South. 

3. Add detail 16 as indicated.   

a. Detail accounts for recessed door transition. 

27. Sheet A-801-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise interior finishes as indicated. 

28. Sheet A-802-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise interior finishes as indicated. 

29. Sheet A-820-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise as indicated. 

2. Interior finish clarifications. 

30. Sheet A-101-CB  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise as indicated. 
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a. Relocate Knox Box and Fire Alarm Annunciator Panel 

31. Sheet A-410-CB  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Revise Detail 2 construction as indicated. 

a. Revise to account for stainless steel counter. 

32. Sheet A-801-CB  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise interior finishes as indicated. 

33. Sheet A-820-CB  
A. Refer to revised full size drawing included in this Addendum for the following revisions. 

1. Revise as indicated. 

2. Interior finish clarifications. 

 

34. Sheet M-102-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Remove Plan Notes 1 and 4. (Not Used). 

2. Remove flues and intakes through roof as indicated on plan with Notes 1 and 4 
referenced. 

35. Sheet M-101-CB  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Add exhaust fan, ductwork and grille for storage Room A-115.   

36. Sheet P-101-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Added Invert Elevation of 4” waste pipe exiting the building from the grease 
interceptor (P-19). 

2. Revised waste and vent piping not to be in conflict with foundation footer. 

3. Revised location of 4” storm pipe exiting the building not to be in conflict with 
foundation footer. 

37. Sheet P-201-NS  
A. Refer to revised full size drawing included in this Addendum for the following revisions: 

1. Added Plan Note #59. 

2. Revised locations of floor cleanout. 

3. Revised water and waste piping drops to be in wall. 

4. Add exhaust fan, ductwork and grille for Storage Room A-115.  Fan shall run 
continuously and connected to campus BMS. 

 

38. Sheet E-002-AD  
A. Refer to revised full size drawing included in this Addendum, which includes as 
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minimum the following revisions: 

1. Adding and modifying Plan Notes. 

2. Adding Plan Notes to the plan. 

39. Sheet E-101-AD  
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions. 

1. Noting select electrical equipment. 

2. Adding Plan Notes. 

40. Sheet TD-101-AD 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions. 

1. Revised existing communications devices in MEDIA CENTER V-105. 

2. Revised existing Communication devices in SGI M-106. 

3. Revised existing Communication devices in SGI M-107. 

4. Revised existing Communication devices in OFFICE M-113. 

5. Revised existing Communication and Security devices in CREATION STATION M-115. 

6. Revised existing Communication devices in I.T. M-111. 

7. Revised existing Security devices in CORRIDOR M-124. 

8. Revised existing handhole to be removed outside of CREATION STATION M-107. 

9. Revised existing Security devices outside COPY ROOM/WORK M-112. 

10. Revised and added sheet notes. 

41. Sheet T-101-AD 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions. 

1. Revised and added Communications devices and sheet notes to Media Center M-
101. 

2. Added communication devices to SGI-M-105. 

3. Added communication devices to SGI-M-104. 

4. Added communication devices to SGI-M-103. 

5. Added communication devices to SGI-M-102. 

6. Added communication devices to Office M-109. 

7. Added communication devices to Work M-107. 

8. Added security devices to M-111. 

9. Added control tags to security devices in Vestibule M-130. 

10. Added security device outside of deputy Treasure M-120. 

11. Added telecom connection and sheet notes to Elec/ Tech M-106. 

12. Revised and added to Sheet Note Block. 
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42. Sheet ED101-NS  
A. Refer to revised full size drawing included in this Addendum which includes as 

minimum the following revisions. 

1. Modifying select Demolition Plan Notes. 

43. Sheet E-101-NS  
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Deleting extra set of Plane Notes. 

2. Modifying select Plan Notes and deleting select Plan Notes. 

44. Sheet E-201-NS 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Deleting extra set of Plane Notes. 

2. Modifying select Plan Notes and adding select Plan Notes. 

45. Sheet E-202-NS 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Adding the video/power outlets for the ceiling mounted video projector. 

2. Adding video/power outlet for input rough-in for ceiling mounted video projector. 

46. Sheet E-601-NS 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Adding stamp and signature to title block. 

 

47. Sheet G-103-CB 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Adding stamp and signature to title block. 

48. Sheet E-101-CB 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

B. Moving the fire alarm system remote annunciator. 

C. Moving the receptacles for the data equipment. 

D. Adding electrical connection o the new exhaust fan EF-CB2. 

49. Sheet E-601-CB 
A. Refer to revised full size drawing included in this Addendum, which includes as 

minimum the following revisions: 

1. Adding stamp and signature to title block. 
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Pages 1 through 10, inclusive, Toilet Accessories paragraph 2.3 K and 2.3 L of 
Specification Section 10 28 13, Specification Section 08 33 00, 23 09 93 and Thirty Nine 
(39) Full-Size Drawings, constitute the total makeup of Addendum One. 





 
________________________________________ 
Y:\23-115 Tri-Creek SC - Lowell HS New Stadium\Specs\ADDENDUM ONE\AD01.docx 
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SECTION 08 33 00 
ROLLING DOORS AND GRILLES 

1 General 
1.1 Section Includes 

A. Rolling counter doors; manually operated. 

1.2 Related Sections 
A. Section 05 50 00 - Miscellaneous Metals:  Support framing. 

B. Section 08 71 00 - Door Hardware:  Cylinder core and keys. 

1.3 References 
A. UL 325 - Safety Door, Drapery, Gate, Louver, and Window Operators and 

Systems. 

B. ASTM A653 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

C. ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, 
and Tubes. 

1.4 System Descrition 
A. Design Uniform Wind Load:  In accordance with requirements of Indiana 

Building Code applicable codes. 

B. Face mounted and manual operation at Concessions A-101. 

1.5 Submittals 
A. Submit shop drawings under provisions of Division 1. 

1. Provide pertinent dimensioning, general construction, component 
connections and details, anchorage methods, hardware location, wiring 
diagrams, and installation details. 

2 Products 
2.1 Rolling Doors And Grilles - Acceptable Manufacturers 

A. Overhead Door Corporation, Dallas, Texas. 

B. Wayne-Dalton Corporation, Mt. Hope, Ohio. 

C. The Cookson Company, Phoenix, Arizona. 

D. Cornell Iron Works, Inc., Mountaintop, Pennsylvania. 
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2.2 Materials 
A. Curtain: 

1. Exterior Counter Doors:  Slat profile and width as recommended by the 
manufacturer; endlocks and windlocks on alternate slats or as required; 
hood baffle; aluminum bottom bar. 

a. Insulated Counter Doors:  Minimum 22 gage steel slats with minimum 
24 gage steel backing; G90 coating in accordance with ASTM A653; 
fill between steel face and backing with nominal 2 pound density 
polyurethane insulation. 

B. Curtain Guides: 

1. Non-Labeled Counter Doors:  Extruded aluminum angles of required sizes 
and configurations; with continuous pile strips. 

C. Roller Shaft (Counterbalance):  Steel pipe and helical steel spring system 
capable of producing sufficient torque to assure easy operation of curtain 
from any position; adjustable spring tension; deflection not to exceed 
0.03 inch per foot of span. 

D. Housing:  24 gauge galvanized steel; internally reinforced to maintain rigidity 
and form. 

1. Provide hood baffle at insulated doors. 

E. Brackets:  Steel plate to support curtain and counterbalance assembly on 
sealed ball bearings, form end closure, and support housing. 

F. Locking:  Furnish cylinder locking devices at all Counter doors. 

G. Weatherstripping:  Water and rot proof, resilient type; located along jamb 
edges, bottom of curtain, and within housing. 

2.3 Operation 
A. Manual Push Up Operation at Concessions Stand.  

1. Lift handles on bottom bar. 

2.4 Finish 
A. Ferrous Metal:  Coat surfaces, except working machinery and galvanized 

steel, with a factory coat of rust inhibiting primer. 

B. Service Doors: Baked on or Powder Coated Finish, as selected from 
Manufacturers standard color selections. 

C. Aluminum:  Clear anodized finish. 
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3 Execution 
3.1 Installation 

A. Install rolling doors in accordance with manufacturer's instructions. 

B. Fit, align, and adjust door assembly assemblies level and plumb; provide 
smooth operation. 

END OF SECTION 
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SECTION 23 09 93 
SEQUENCE OF OPERATION 

1General 
1.1 Section Includes 

This section covers temperature control sequences for the High School 
Administration Addition, Community Building, Site Buildings and North Star 
Building. The list below is for the various pieces of equipment used and is 
broken down per building. 

A. Packaged Rooftop Unit Control. 

B. Modular Indoor Air Handling Units 

C. Modular Indoor DOAS Units 

D. Air Cooled Packaged Chiller 

E. Gas Fired Condensing Boilers 

F. Chilled and heating water pumps 

G. Fan Coil Units 

H. Unit Heaters 

I. Fan Powered VAV Terminal Units 

J. VAV Terminal Units 

K. Heating Water Baseboard Radiation and convectors 

L. Electric Heating Units 

M. Mini Split Air Conditioning Unit Control. 

N. Cabinet Heater Control. 

O. Building Pressure Control. 

P. Exhaust Fan Control. 

Q. Lighting contact control 

R. Occupied/Unoccupied Zone Control. 

1.2 Related Sections 
A. Section 23 05 00 - General HVAC Requirements. 
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B. Section 23 05 13 - Motors. 

C. Section 23 05 93 - Testing, Adjusting and Balancing. 

D. Section 23 09 13 - Automatic Temperature Control System. 

E. Section 23 09 63 - Instrument Devices. 

F. Section 23 20 00 – Hydronic Pumps 

G. Section 23 34 23 - Power Ventilators. 

H. Section 23 52 16 – Condensing Gas Fired Boilers 

I. Section 23 81 12 – Packaged Rooftop Air Conditioning Units 

J. Section 23 73 00 – Packaged Air Handling Units 

K. Section 23 64 25 – Air Cooled Chillers 

L. Section 23 81 12 – Packaged Rooftop Units. 

M. Section 23 81 15 – Air Terminal Units 

N. Section 23 81 26 - Split Air Conditioning Units. 

O. Section 23 81 50 - Terminal Heat Transfer Units. 

1.3 System Description 
A. This Specification Section defines the manner and method by which each 

building automation system functions.  Requirements for each type of building 
system control are specified herein.  Equipment, devices, and system 
components required for the building automation system are specified in 
other Specification Sections. 

1.4 Submittals 
A. Submit submittals under provisions of Specification Division 1. 

B. Submit diagrams indicating each mechanical system controlled and the 
respective control system components required, including component 
setting(s), component adjustable range of control and component operating 
limits. 

C. Submit with diagrams the mechanical system written sequence of operation 
description. 

D. Include draft copies of graphic displays indicating mechanical system 
components, control system components, and controlled function status and 
values. 

1.5 Project Record Documents 
A. Submit documents under provisions of Specification Division 1. 
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B. Accurately record actual set points and settings of controls, including 
changes to sequences made after submission of shop drawings. 

2Products 
Not Used. 

3Execution 
3.1 Centralized Equipment Coordination: 

A. Provide interface to the existing school campus automation system, control 
panels, control devices, graphic solutions, and software programs a master 
software program to coordinate equipment operation.  Each building shall 
have a “master” control panel interfaced with the campus system to allow for 
standalone operation should the communications network fail. The building 
master panels shall communicate over the owner’s fiber optic network. 

B. The coordination program shall provide the following function: 

1. Outdoor Air Temperature: 

a. Utilize existing outdoor air temperature sensor, verify correct 
calibration. Provide software and error checking to exclude 
unreliable temperature readings.  

2. Relative Humidity: 

a. Utilize existing outdoor air relative humidity sensor, verify correct 
calibration. Provide software and error checking to exclude 
unreliable relative humidity readings. 

3. Outdoor Air Dew-point Control: 

a. Using the outdoor air humidity reading and the outdoor air 
temperature reading, calculate the outdoor air dew-point.  

b. Provide a continuous monitoring of the calculated dew-point.  
Provide an information block within each System graphic that 
indicates the current outdoor air dew-point. 

c. If the calculation of the outdoor air dew-point fails or the building 
automation system communication link fails provide a default to 
disable the economizer control (revert to minimum unit outdoor air 
control).  
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HIGH SCHOOL ADMINISTRATION ADDITION HVAC CONTROL 
SEQUENCES 

3.2 Packaged Rooftop Unit Control: 
A. Unit controls shall be provided by the unit manufacturer for use as a multi-

zone VAV system control connecting to fan powered VAV terminal units and 
single zone VAV terminal units. Unit manufacturer shall provide all the control 
devices associated with the packaged unit controls.  

B. Existing building BMS communications interface shall be provided with the unit 
controller and coordinated by the manufacturer. 

3.3 VAV Terminal Unit Control: 
A. When connecting to the existing air handling unit controls following the 

existing control sequences using the following as a minimum. This will also 
apply to the VAV terminal unit connections to the proposed Packaged 
Rooftop Air Handling Unit. 

B. Morning Warm-up Mode: 

1. Primary air system (air handler) is indexed on 

2. Upon signal from the building automation system, the terminal unit 
controller shall fully open the primary air volume damper and disable the 
heating coil control (coil control valve to fully open) until the signal is 
removed. 

3. Once air handler return air temperature set point is achieved, the 
building automation system shall command the terminal units to their 
occupied mode operation.  

C. Occupied Mode: 

1. When the primary air system (air handler) is operating, the terminal unit 
controller modulates respective inlet damper to allow air flow from the 
primary air system (air handler). 

2. As primary supply air duct pressure varies, terminal unit controller 
modulates respective inlet damper to maintain constant primary air flow 
independent of system pressure variations. 

3. As space temperature sensor senses reduced cooling demand, terminal 
unit controller modulates respective inlet damper to maintain the zone 
temperature cooling set point.   
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4. As space temperature sensor senses no cooling demand, terminal unit 
controller reduces inlet damper air flow to its minimum cooling air flow. 
Before heating is initiated, control enters an adjustable no-load        
dead-band.  On sensing need for heat, terminal unit controller resets inlet 
damper to “Design Heating CFM” and modulates a normally open 
Heating Water valve to maintain the space temperature heating set 
point. 

5. Through the building automation system, provide terminal units with fully 
adjustable minimum/maximum primary air flow conditions. 

D. Unoccupied Mode: 

1. Variable Air Volume Terminal Units shall not have an unoccupied mode 
control strategy. 

E. Monitoring: Provide control and monitoring points as indicated on Contract 
Documents. Provide a graphic for each terminal unit (identify within graphic 
the associated air handling unit) in all system graphics. 

3.4 Fan Powered Terminal Unit Control: 
A. When connecting to the existing air handling unit controls following the 

existing control sequences using the following as a minimum. This will also 
apply to the Fan Powered Terminal Unit connections to the proposed 
Packaged Rooftop Air Handling Unit. 

B. Morning Warm-up Mode: 

1. Primary air system (air handler) is indexed on 

2. Upon signal from the building automation system, the terminal unit 
controller shall fully open the primary air volume damper and disable the 
heating coil control (coil control valve to fully open) until the signal is 
removed. Terminal Unit fan shall start and run continuously. 

3. Once air handler return air temperature set point is achieved, the 
building automation system shall command the terminal units to their 
occupied mode operation.  

C. Occupied Mode: 

1. Fan shall run continuously.  When primary air system is operating, the 
controller modulates the primary variable volume damper to allow air 
flow from the central system. 

2. As central duct system pressure varies, controller modulates inlet volume 
damper to maintain constant primary air flow independent of pressure 
variations. 

3. As space temperature sensor senses reduced cooling demand, controller 
modulates volume damper to maintain the zone temperature cooling 
setpoint. 
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4. As space temperature sensor senses no cooling, controller reduces air 
flow to its minimum cooling air flow.  Before heating is initiated, control 
enters an adjustable no-load dead-band.  On sensing need for more 
heat, a normally open hot water heating valve is modulated to maintain 
the zone temperature heating setpoint.   

D. Unoccupied Mode: 

1. Central Fan System Off:  Fan shall stop and primary air damper fully close.  
As room temperature falls to the unoccupied heating setpoint, the fan 
and heating coil control cycles to maintain the unoccupied temperature 
setpoint.  Provide an adjustable on/off dead-band to prevent excessive 
cycling. 

2. Central Fan System On:  Fan shall stop and primary damper fully close.  
When the zone temperature is below the unoccupied heating setpoint or 
above the unoccupied cooling setpoint, the fan shall start and controller 
modulate the primary variable volume damper from the central system 
to maintain the unoccupied setpoints. 

3.5 Mini Split Air-Cooled Conditioning Unit Control: 
A. Temperature Control Contractor shall provide building automation system unit 

points to facilitate integration into the building DDC controls. 

B. Temperature Control Contractor shall provide and install interlock control 
wiring (24 VAC) between indoor (ductless) evaporator unit and remote 
located air-cooled condensing unit (DX cooling). Evaporator unit is equipped 
with a remote space thermostat and controller. 

1. Temperature Control Contractor shall install a DDC monitoring sensor as 
indicated on the Contract Documents. 

3.6 Cabinet Heater Control: 
A. Occupied Mode: 

1. Wall mounted remote space temperature sensor shall cycle the fan and 
heating water control valve to maintain a set point of 65 degrees F. 
(adjustable). 

2. The occupied space air temperature set point shall be controlled by the 
programming within the building automation system. 

3. If the space sensor detects a space temperature two (2) degrees F. 
(adjustable) below set point, the two-position (normally open) heating 
coil control valve shall open and the supply fan shall be enabled to 
maintain the desired temperature setting. 

B. Unoccupied Mode: 

1. Space temperature set point shall be 60 degrees F. (adjustable). 
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2. The unoccupied space air temperature set point shall be controlled by 
the programming within the building automation system. 

3. If the space sensor detects a space temperature two (2) degrees F. 
(adjustable) below set point, the two-position heating coil control valve 
shall open and the supply fan shall be enabled to maintain the desired 
temperature setting. 

3.7 Building Pressure Control: 
A. Provide outdoor and indoor static pressure probes for system serving New 

Administration Addition. Terminate indoor static pressure lines within an empty 
thermostat cover. 

B. Through an electronic differential pressure transmitter, maintain the building 
zone static pressure to plus 0.05-inch WC (adjustable). 

C. Provide proportional integral control to modulate the associated relief 
damper(s) through a continuously variable output.  

D. The Testing, Adjusting and Balancing Contractor shall establish building air 
pressurization set point.  

E. The relief damper operation shall be coordinated with the hour/day/month 
scheduling program operation of the associated systems.  When the systems 
are not in operation the relief damper(s) shall not be in operation (fully 
closed). 

3.8 Exhaust Fan Control: 
A. Exhaust fans shown to be automatic within the exhaust fan schedule shall be 

controlled by the occupied/unoccupied zone(s) assigned within the same 
schedule. 

B. Temperature Control Contractor shall furnish contact closures from a building 
automation panel to each zone contactor which controls designated 
exhaust fans.  The contact closure shall control a magnetic contactor which 
will in turn activate the exhaust fans assigned to the occupied/unoccupied 
zone indicated. 

C. The Electrical Contractor shall provide the magnetic contactor and all the 
wiring to the Hand/Off/Automatic switch, exhaust fans, contactor, disconnect 
switches and related equipment.  Control contact wiring from the building 
automation system panel to the Hand/Off/Automatic selector switch of the 
exhaust fan magnetic starter shall be by Temperature Control Contractor. 

3.9 Exterior Lighting Zone Control: 
A. Temperature Control Contractor shall provide input/output devices, relays, 

programming, conduit, interlock and control wiring to interface the building 
automation system communication network with exterior security/site lighting 
relays R-1 through and including R-8. Reference Electrical Relay Schedule on 
Contract Document E-601. 
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1. Each exterior lighting relay shall be mapped as a standalone building 
automation system point and totally independent lighting zone control. 
Provide a system graphic for each lighting zone control. 

2. The exterior lighting zone operation shall incorporate an hour/day/month 
scheduling program as directed/established by the school. 

B. Mount components in control panel with a removable cover. Lighting Zone 
Control Panel shall be located near the exterior lighting control cabinet. 

3.10  Occupied/Unoccupied Zone Control: 
A. The building shall be divided into Occupied/Unoccupied zones as indicated 

below. 

No zone Area Description Override Location 

1  Administration Addition As directed  

2  Media Center 
Renovation 

As directed 

 
B. The building automation system shall index the individual zones between 

occupied and unoccupied cycles through the hour/day/month scheduling 
program. Start and stop of the packaged rooftop unit, terminal units, and 
specific exhaust fans shall be coordinated between the 
Occupied/Unoccupied cycle routine and the optimum start routine to 
provide the desired building temperatures during occupancy. During the 
optimum start (morning warm-up) routine the exhaust fans shall remain 
indexed off. 

C. Any override pushbuttons shall be identified with an engraved tag attached  
 above the button.  Tag shall indicate the occupied/unoccupied zone using   
 approved zone identification.  Submit identification tag nomenclature to 
school for approval before final installation. 

COMMUNITY BUILDING HVAC CONTROL SEQUENCES 
Note: Community Building is a three-season operation and shall be shut down and 
winterized during Winter based upon owner occupancy schedule. No mechanical 
cooling is provided and heating sized for tempering and not full heating loads. 

3.11 Electric Heater (wall and ceiling) Control: 
A. Integral thermostat (furnished by unit manufacturer) shall cycle fan and 

electric coil as required to maintain space set point (50 deg F.) temperature 
(adjustable). 

3.12  Exhaust Fan Control: 
A. Exhaust fan shown to be automatic and shall be controlled by the 

occupied/unoccupied zone(s) assigned. 
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B. Temperature Control Contractor shall furnish contact closures from a building 
automation panel to each zone contactor which controls designated 
exhaust fan.  The contact closure shall control a magnetic contactor which 
will in turn activate the exhaust fans assigned to the occupied/unoccupied 
zone indicated. 

3.13  Occupied/Unoccupied Zone Control: 
A. The building shall be divided into Occupied/Unoccupied zones as indicated 

below. 

No zone Area Description Override Location 

1  Community Building As directed  

 
B. The building automation system shall index the building between occupied 

and unoccupied cycles through the hour/day/month scheduling program. 
Start and stop of the exhaust fans and disabling of electric heaters shall be 
coordinated between the Occupied/Unoccupied cycle routine and the 
optimum start routine to provide the desired building temperatures during 
occupancy.  

C. An override pushbutton located in the Concessions area shall be identified 
with an engraved tag attached above the button.  Tag shall indicate the 
occupied/unoccupied zone using an approved zone identification.  Submit 
identification tag nomenclature to school for approval before final 
installation. 

SITE BUILDING HVAC CONTROL SEQUENCES 

3.14  Electric Heater (wall and ceiling) Control: 
A. Integral thermostat (furnished by unit manufacturer) shall cycle fan and 

electric coil as required to maintain space set point (60 deg F.) temperature 
(adjustable). 

3.15  PTAC Unit Control: 
A. Integral fan control/thermostat (furnished by unit manufacturer) shall cycle 

fan and electric heat or DX heat pump as required to maintain space set 
point temperature (adjustable). 

NORTH STAR HVAC CONTROL SEQUENCES 
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3.16  Chilled Water System 
A. Chilled water system consists of a single air-cooled packaged chiller with 

variable speed primary chilled water pumps.  

B. The chilled water system shall be shut down by owner based upon winter 
occupancy schedule and chiller drained and winterized. No glycol shall be 
used within chilled water system. Electric heat tracing is to be provided for the 
exterior piping and evaporator. 

C. Temperature Control Contractor shall provide all devices, including the 
circulating pump variable frequency drives (VFD). The sensor wells and 
differential pressure taps shall be provided by the Temperature Control 
Contractor and installed by the Mechanical Contractor. All control interlock 
wiring, conduit, supports, etc. required by boiler management panel and all 
field mounted sensors/devices shall be installed and coordinated by the 
Temperature Control Contractor including the water flow sensor and remote 
water pressure transducer.  

D. Electrical Contractor shall provide 120-volt wiring to the Chilled Water Chiller 
Plant Control System Panel, the Chiller Management Control Panel module. 

E. Manual/Automatic Control: 

1. The chiller and pumps shall function independently of the DDC controller 
when their individual Hand/Off/Automatic (HOA) switches are in the 
hand position.  The chiller start/stop shall be controlled by the chiller 
management control panel as specified elsewhere. 

2. The chiller and pumps start/stop shall be controlled by the temperature 
control panel when the individual HOA switches are in the automatic 
positions. 

3. The chiller and recirculation pumps shall be selected through a manual 
switch located on the chilled water system management control panel. 

4. Assignment of the lead and recirculation pump shall be made when the 
chilled water system is started.  This assignment sequence shall rotate 
every seven days, on a weekend.  The lead and lag equipment 
designations shall be adjustable at the local DDC controller and at the 
remote system terminal by the operator. 

F. Chiller System Startup: 

1. The chiller control shall have a manual summer/winter switch. 

2. The chilled water system startup shall be initiated manually by building 
operation personnel at the beginning of each cooling season.  
Thereafter, the control system shall operate the chiller system in the 
summer mode when the outdoor air temperature is greater than 
60 degrees F. 
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G. Chilled Water Setpoint: 

1. The chilled water setpoint shall be set at the chiller control panel.  The 
chilled water temperature setpoint shall be 42 degrees F. (adjustable). 

2. The chilled water setpoint shall be controlled by the chiller control panel 
when its local remote switch is in the local mode.  The chilled water 
setpoint shall be controlled by a remote input from the DDC controller 
when the chiller control panel local remote switch is in the remote 
position.  The chilled water temperature shall be reset from 42 to 
46 degrees F as the outside temperature varies from 85 to 55 degrees F. 

H. Chiller Operation: 

1. Summer Mode: 

a. The chiller system shall start when any day/night zone assigned to the 
system is in the day mode. 

b. Start the recirculation pump and chiller, open the chiller isolation 
valve.  When the chiller's water flow switch is made the chiller control 
panel shall start and operate the chiller as described in the chiller 
specification. 

c. Chiller/Circulating Pump Failure Sequence:  If a chiller fails, as 
indicated by a chiller alarm, start the lag chiller and signal an alarm.  
If a recirculation pump fails, as indicated by the pump differential 
pressure switch, disable the pump and signal an alarm.  Provide a 
differential pressure switch for each pump. 

d. Circulating Pump Failure Sequence:  If a chiller fails, as indicated by a 
chiller alarm, or the lead primary recirculation pump fails, as 
indicated by the pump differential pressure switch, disable the failed 
equipment, start the lag pump and signal an alarm.  Provide a 
differential pressure switch for each pump. 

e. When all the day/night zones associated with the chiller system are in 
the night mode the chiller shall be commanded to stop.  Stop the 
recirculation pumps 15 minutes after the chiller has stopped. 

2. Winter Operation: 

a. When the system switches to winter operation, stop the chiller. 

b. Chiller shall not operate during winter months as dictated by owner’s 
seasonal schedules. 
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3. All safety controls to be furnished and adjusted by the Chiller 
Manufacturer.  The Temperature Control Contractor shall provide all 
interlock and control wiring between the chiller remote control panel and 
to all field-mounted sensors supplied by the Chiller Manufacturer.  
Conduit run outside chiller control panel to inside the mechanical room 
shall be provided by the Electrical Contractor, wiring shall be by this 
Contractor. 

I. System Monitoring: 

1. Monitoring/Control Points:  Provide the monitoring and control points as 
indicated within this specification and on the drawings.  All points and 
control settings shall be capable of being read and adjusted at the local 
DDC controller panel and at a remote system terminals.  Provide a 
graphic for this system on all system graphic stations. 

J. The following points shall be transmitted/received by the control software 
through the BACnet MS/TP interface to the BMS. The points listed shall be 
duplicated for each chilled water pump, refrigerant circuit, etc.  

K. Chilled Water System Control points: 

1. The following points shall be transmitted/received by the CPCS through 
the chiller interface to the BMS. The points listed shall be duplicated for 
each chilled water pump, etc. (when applicable). 

2. Chiller Enable/Disable 

3.  Building Chilled Water Set Point 

4.  Building Chilled Water Supply Temperature  

5. Building Chilled Water Return Temperature 

6.  Outdoor Air Temperature 

7.  Building Chilled Water Differential Pressure 

8.  Chilled Water Pump VFD Status 

9.  Chilled Water Pump VFD Signal 

10.  Chilled Water Pump VFD Operating Hertz 

11.  Chilled Water Pump VFD Failure Alarm 

12.  Chiller Start/Stop Command 

13.  Chiller Compressor Running Status 

14.  Chiller Flow Switch Status 

15.  Chiller Chilled Water Set Point 
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16.  Chiller Leaving Water Supply Temperature 

17.  Chiller Entering Return Water Temperature 

18.  Chiller RLA Percentage 

19.  Chiller Failure Alarm 

20.  Chiller Evaporator Differential Pressure 

 

3.17  Hot Water Heating System Control: 
A. Heating water system consists of two gas fired condensing boilers with 

individual isolation valves and variable speed primary heating water pumps. 

B. Boiler Control: 

1. The boiler manufacturer shall provide a pre-wired and self-contained 
boiler management panel for control/modulation of the heating water 
boilers. Temperature Control Contractor shall install boiler management 
panel as indicated on the Contract Documents. Boiler Management 
Panel shall operate the individual boiler(s). 

2. The boiler manufacturer shall provide the appropriate interface 
communication card(s) and/or gateways at each boiler management 
panel as required for seamless interface to the existing open protocol 
building automation system. 

3. The Temperature Control Contractor shall provide the Hot Water Heating 
Plant Control System (HPCS) outlined below and be responsible for the 
installation as outlined, including the building automation system 
controller, control wiring, programming, checkout and school’s personnel 
training on the system.  

4. Temperature Control Contractor shall provide all devices, including the 
circulating pump variable frequency drives (VFD). The sensor wells and 
differential pressure taps shall be provided by the Temperature Control 
Contractor and installed by the Mechanical Contractor. All control 
interlock wiring, conduit, supports, etc. required by boiler management 
panel and all field mounted sensors/devices shall be installed and 
coordinated by the Temperature Control Contractor including the water 
flow sensor and remote water pressure transducer.  

5. The appropriate interface from the boiler manufacturer shall be provided 
that shall transmit the points from the boiler management panel to the 
HPCS as listed in this Contract Document. 
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C. Heating System Startup: 

1. The hot water heating system startup shall be initiated manually (local or 
remote) by the owners designated building engineer at the beginning of 
each heating season. Thereafter, the Heating Panel Control System 
(HPCS) shall be initiated by an enable/disable command as transmitted 
from the BAS system. 

2. The HPCS shall operate the hot water heating system in the winter mode 
when the outdoor air temperature is equal to or less than 65 degrees F. 
(adjustable) and in the summer mode when the outdoor air temperature 
is greater than 65 degrees F. (adjustable). If the outdoor air temperature 
is greater than 65 degrees F. (adjustable) system shall respond to the 
supply water reset schedule to allow for dehumidification reheat control 
when required. 

a. This command may be overridden by owner’s designated personnel 
with the proper password. 

D. Hot Water Heating Set Point: 

1. The leaving hot water set point shall be reset by HPCS from 180 to 
140 degrees F (adjustable) as the outdoor air temperature changes. 
Reset the heating water between outdoor air temperature of 25 deg F. 
and below (180) to 55 deg F. and above (140). 

E. Boiler Management Panel shall perform the following functions: 

1. Upon a building zone demand for heating and outdoor air temperature 
meets heating system start criteria; the BAS sends an enable signal to start 
the boiler system. 

a. Designated owner personnel may override heating operational start 
criteria and indexed on heating system manually.  

b. Provide an adjustable temperature dead band to prevent excessive 
boiler cycling. 

2. The modular boilers shall be staged on and modulated by the boiler 
management panel to maintain the hot water heating supply setpoint. 
Boilers control shall incorporate a lead/lag sequence that changed the 
lead boiler every two weeks to allow for comparative runtimes. 

3. Boiler Management Panel shall monitor its sensors and interlocks to detect 
heating system fault(s) and control sequenced shutdown of the heating 
boiler group. If the lead boiler shall fail, the lag boiler shall take over and 
operate as the lead boiler and an alarm shall be initiated.   

4. Via the HPCS, Temperature Control Contractor shall connect to the 
individual modular heating boiler panel contacts and monitor the 
individual boiler start/stop, boiler on/off status, automatic boiler isolation 
valve and boiler fault alarm. 
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5. On system start command verification from the Boiler Management Panel, 
send a start heating system lead circulating pump signal to the HPCS. 

F. Temperature Control Contractor shall mount and wire the water supply 
temperature sensors and safety controls provided by the Boiler Manufacturer.  
Temperature Control Contractor shall provide all control and interlock wiring 
required between the HPCS, boiler management panel and the individual 
boiler modules. 

G. Electrical Contractor shall provide 120-volt wiring to the Hot Water Heating Plant 
Control System Panel, the Boiler Management Control Panel, and each 
individual boiler module. 

H. Provide monitoring of the hot water heating system supply water temperature, 
each hot water heating system pump status.  Provide specific and identifiable 
alarms for high/low heating system supply water temperature, and heating 
system circulating pump failure (each pump).  Provide a differential pressure 
switch for each heating system pump. 

I. Hot Water Heating Pump Rotation: 

1. Assignment of the lead and stand-by hot water heating pump shall be 
made when the hot water heating system is started.  The BAS shall 
automatically rotate the lead and lag circulation pumps once per week 
(on a weekend). Provide a point to the BAS to allow selection of either 
automatic pump rotation. See “Pump Failure Sequence” in this contract 
Document. 

2. Failure Sequences: If the lead hot water heating pump fails, as indicated 
by the appropriate pump differential pressure switch, disable the failed 
heating water pump and signal an alarm. The lag hot water heating 
pump shall start.  Provide a differential pressure switch for each pump. 

3. Building Power Failure (Heating Mode):  Temperature Control Contractor 
shall automatically enable/restart hot water heating water circulating 
pumps upon restoration of building electrical power. Coordinate/interlock 
sequence with the heating plant control system operation. 

J. Heating Plant Control System Operation: 

1. Winter Operation: 

a. Upon receiving an enable signal from the building automation 
system, the hot water heating system shall be enabled when any 
building zone assigned to the system is in the occupied mode. 

b. The lead boiler(s) automatic isolation valve(s) shall open, hot water 
heating circulating pump shall start and gradually ramp up (as 
indexed by the appropriate VFD) and modulate to maintain the 
system differential pressure set point (+2psig/-0psig)(adjustable). 
Coordinate with the Test and Balance Contractor. 
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c. On proof of continuous minimum heating water flow (when 
applicable) and a time lag of 2 minutes (adjustable), the lead 
heating boiler(s) shall start and operate under control of the boiler 
management control panel as described in Specification  
Section 23 52 16 - Condensing Gas Fired Boilers. 

d. When the building automation system transmits a heating water 
disable command, the heating system boilers shall begin sequencing 
to the off position and their respective automatic isolation valves 
shall close, with the exception of the lead boiler automatic isolation 
valve, which shall remain open. The hot water heating system 
circulating pump shall continue to operate for an additional 15 
minutes (adjustable) or until the boiler management control panel 
indicates a safe shutdown condition, whichever is longer. 

e. Failure Sequence: If a boiler fails, as indicated by the boiler 
management control panel, indicate an alarm via the BMS. The hot 
water heating system circulating pump shall continue to operate 
and the isolation valve shall close. 

f. When all building zones associated with the hot water heating 
system are in the unoccupied mode and space temperatures meet 
unoccupied set points, the HPCS shall command boiler 
management control panel to begin sequencing boiler(s) to the off 
position and their respective automatic isolation valve(s), with the 
exception of the lead boiler automatic isolation valve, which shall 
remain open. After an additional 15 minutes (adjustable) disable the 
lead heating water pump or until the boiler management control 
panel indicates a safe shutdown condition, whichever is longer. 

1) When there are more than two (2) requests (adjustable)) for 
heating from the building zones to meet the unoccupied 
heating, temperature set point and the outdoor air temperature 
is less than 65 degrees (adjustable) the hot water heating system 
shall be enabled. 

2. Summer Operation: 

a. Boilers shall operate to maintain as in occupied control the lowered 
supply temperatures based upon the reset schedule to allow for 
building dehumidification control supplying water to reheat coils on 
DOAS AHU’s NS-2, NS-3 and NS-4 along with AHU-NS-1. 

3. All safety controls to be furnished and adjusted by the Boiler 
Manufacturer.  The Temperature Control Contractor shall provide all 
interlock and control wiring between the HPCS, boiler management 
control panel, safety controls, and all field-mounted sensors supplied by 
the Boiler Manufacturer.  
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K. System Monitoring: 

1. Provide the monitoring and control points as indicated within Contract 
Documents.  All points and control settings shall be capable of being read 
and adjusted at a local/remote building automation system terminal. 

2. Provide a color graphic for hot water heating system as indicated within 
Specification Section 23 09 13 - Automatic Temperature System. 

L. Point List (Minimum): 

1. The following points shall be transmitted/received by the HPCS through 
the appropriate interface to the FMS. The points listed shall be duplicated 
for each boiler, each hot water heating water pump, etc. (when 
applicable) 

a. HPCS Enable/Disable 

b. Outdoor Air Temperature 

c. Boiler Start/Stop Command 

d. Boiler Automatic Isolation Valve Position 

e. Boiler Failure Alarm 

f. Heating System Supply Temperature 

g. Heating System Return Temperature 

h. Heating System Water Set Point 

i. Hot Water Heating Pump VFD Status 

j. Hot Water Heating Pump VFD Signal 

k. Hot Water Heating Pump VFD Operating Hertz 

l. Hot Water Heating Pump Failure Alarm 

m. Building Heating Water Differential Pressure 

n. Heating System Low Temperature Alarm (Return) 

o. Heating System High Temperature Alarm (Supply) 

p. Heating System Low Water Alarm 




Lowell High School Renovations 

and New Sports Complex 
23-115 

 

SEQUENCE OF OPERATION 23 09 93-18 
 

3.18  Constant Air Volume Heating and Cooling 100% OA Air Handling 
Unit Control: (AHU-NS4): 
A. Systems consists of small constant volume dedicated 100% outdoor air volume 

air handling unit with chilled water, preheat and reheat water coils, exhaust 
fan EF-NS3 interlock, 100% outdoor air damper. System serves the locker area 
Drying Room. 

B. System is designed for 24/7/365 operation to provide drying of stored athletic 
equipment. 

C. Mode of Operation: 

1. The constant volume air handler shall have a fan Hand/Off/Automatic 
switch.  In the hand position, the fan shall run continuously based upon 
owner occupancy scheduling.  All temperature and fan system safeties 
shall remain functional as described below.  In the automatic position, the 
DDC system shall control all system functions as described herein. 

a. Heating Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, heating water 
preheat coil control valve and face/bypass dampers shall modulate 
to maintain room temperature (adjustable) sensed from a remote 
room thermostat. 

b. Cooling Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, chilled water 
cooling coil control valve shall modulate to maintain room 
temperature (adjustable) sensed from a remote room thermostat. 

c. Dehumidification Mode: Supply fan shall run continuously interlocked 
with the exhaust fan. Outside air damper is at 100% open, cooling 
coil control valve shall open to 100% for dehumidification on a call 
from the remote humidity sensor within the room and reheat valve to 
modulate to maintain room temperature (adjustable) sensed from a 
remote room thermostat. 

2. The air handler shall have an occupied and an unoccupied heating and 
cooling temperature set point.  The air handling unit shall be in either the 
occupied or unoccupied mode as determined by the hour/day/month 
scheduling program within the standalone DDC controller.  The 
temperature set point shall be adjustable through the air handler DDC 
controller and through the building automation system (BAS) remote 
terminal. 
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D. Safety Interlocks: 

1. Freeze Protection:  Through a minimum of two (2) freeze-stat interlocks, 
stop the supply fan, fully close the outdoor air damper(s), when the 
heating coil discharge air temperature drops below 40 degrees F. 
(adjustable).  Also, fully close the chilled water coil control valve, fully 
open Heating Water coil control valve (Heating Water coil recirculation 
pump shall continue operation) and signal a “freeze protection” alarm via 
the building automation system.  

a. Provide for two (2) automatic resets thru DDC controller. Upon three 
(3) occurrences revert to manual reset. 

b. Low discharge air temperature count shall be reset (to zero) on a 
daily basis.  

E. Supply Air Control: 

1. Supply Air Fan (Continuous supply air fan operation and exhaust fan 
interlock within occupied mode): On any command to start, start the 
supply fan which shall open the outside air damper and start the exhaust 
fan and open the exhaust discharge damper through BMS interlock. 
Failure of dampers opening, supply fan starting or exhaust fan starting 
shall shut down the system and send an alarm through the BMS. 

2. The DDC controller shall monitor the air dampers position and provide a 
graphic point on the BMS.   

F. Monitoring:  Provide monitoring and control points as indicated on Contract 
Documents.  Provide a graphic for each air handling unit on all system 
graphic stations. 

3.19  Constant Air Volume Heating and Cooling Air Handling Unit Control: 
(AHU-NS3): 
A. Systems consists of constant volume dedicated 100% outdoor air volume air 

handling unit with chilled water, preheat and reheat water coils, exhaust fan 
EF-NS2 interlock, 100% outdoor air damper. System serves the locker area and 
toilet/shower ventilation make-up air. 

B. System is designed for 24/7/365 operation to provide ventilation and make-up 
air to locker area and toilet/shower ventilation make-up air. 

C. Mode of Operation: 

1. The constant volume air handler shall have a fan Hand/Off/Automatic 
switch.  In the hand position, the fan shall run continuously based upon 
owner occupancy scheduling.  All temperature and fan system safeties 
shall remain functional as described below.  In the automatic position, the 
DDC system shall control all system functions as described herein. 




Lowell High School Renovations 

and New Sports Complex 
23-115 

 

SEQUENCE OF OPERATION 23 09 93-20 
 

a. Heating Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, heating water 
preheat coil control valve and face/bypass dampers shall modulate 
to maintain unit discharge temperature of 70 deg F. (adjustable) 
sensed from a discharge duct temperature sensor. 

b. Cooling Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, chilled water 
cooling coil control valve shall modulate to maintain unit discharge 
temperature of 70 deg F. (adjustable) sensed from a discharge duct 
temperature sensor. 

c. Dehumidification Mode: Supply fan shall run continuously interlocked 
with the exhaust fan. Outside air damper is at 100% open, cooling 
coil control valve shall open to 100% for dehumidification on a call 
from the discharge duct humidity sensor at the air handling unit and 
reheat valve to modulate to maintain discharge temperature 
(adjustable) sensed from a discharge duct temperature sensor. 

2. The air handler shall have an occupied and an unoccupied heating and 
cooling temperature set point.  The air handling unit shall be in either the 
occupied or unoccupied mode as determined by the hour/day/month 
scheduling program within the standalone DDC controller.  The 
temperature set point shall be adjustable through the air handler DDC 
controller and through the building automation system (BAS) remote 
terminal. 

D. Safety Interlocks: 

1. Freeze Protection:  Through a minimum of two (2) freeze-stat interlocks, 
stop the supply fan, fully close the outdoor air damper(s), when the 
heating coil discharge air temperature drops below 40 degrees F. 
(adjustable).  Also, fully close the chilled water coil control valve, fully 
open Heating Water coil control valve (Heating Water coil recirculation 
pump shall continue operation) and signal a “freeze protection” alarm via 
the building automation system.  

a. Provide for two (2) automatic resets thru DDC controller. Upon three 
(3) occurrences revert to manual reset. 

b. Low discharge air temperature count shall be reset (to zero) on a 
daily basis.  

2. Smoke Detection:  Stop the fan system and close the outdoor air 
damper(s) through a hardwired interlock when smoke is detected by 
either duct smoke detector. Signal a “smoke detection” alarm. 
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E. Supply Air Control: 

1. Supply Air Fan (Continuous supply air fan operation and exhaust fan 
interlock within occupied mode): On any command to start, start the 
supply fan which shall open the outside air damper and start the exhaust 
fan and open the exhaust discharge damper through BMS interlock. 
Failure of dampers opening, supply fan starting or exhaust fan starting 
shall shut down the system and send an alarm through the BMS. 

2. The DDC controller shall monitor the air dampers position and provide a 
graphic point on the BMS.   

F. Monitoring:  Provide monitoring and control points as indicated on Contract 
Documents.  Provide a graphic for each air handling unit on all system 
graphic stations. 

3.20  Constant Air Volume Heating and Cooling Air Handling Unit Control: 
(AHU-NS2): 
A. Systems consists of constant volume dedicated 100% outdoor air volume air 

handling unit with chilled water, preheat and reheat water coils, exhaust fan 
EF-NS1 interlock, 100% outdoor air damper. System serves the locker area and 
toilet/shower ventilation make-up air. 

B. System is designed for 24/7/365 operation to provide ventilation and make-up 
air to locker area and toilet/shower ventilation make-up air. 

C. Mode of Operation: 

1. The constant volume air handler shall have a fan Hand/Off/Automatic 
switch.  In the hand position, the fan shall run continuously based upon 
owner occupancy scheduling.  All temperature and fan system safeties 
shall remain functional as described below.  In the automatic position, the 
DDC system shall control all system functions as described herein. 

a. Heating Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, heating water 
preheat coil control valve and face/bypass dampers shall modulate 
to maintain unit discharge temperature of 70 deg F. (adjustable) 
sensed from a discharge duct temperature sensor. 

b. Cooling Mode: Supply fan shall run continuously interlocked with the 
exhaust fan. Outside air damper is at 100% open, chilled water 
cooling coil control valve shall modulate to maintain unit discharge 
temperature of 70 deg F. (adjustable) sensed from a discharge duct 
temperature sensor. 
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2. Dehumidification Mode: Supply fan shall run continuously interlocked with 
the exhaust fan. Outside air damper is at 100% open, cooling coil control 
valve shall open to 100% for dehumidification on a call from the 
discharge duct humidity sensor at the air handling unit and reheat valve 
to modulate to maintain discharge temperature (adjustable) sensed from 
a discharge duct temperature sensor. Dehumidification mode shall end 
when space relative humidity drops to 55% (adjustable). 

 

3. The air handler shall have an occupied and an unoccupied heating and 
cooling temperature set point.  The air handling unit shall be in either the 
occupied or unoccupied mode as determined by the hour/day/month 
scheduling program within the standalone DDC controller.  The 
temperature set point shall be adjustable through the air handler DDC 
controller and through the building automation system (BAS) remote 
terminal. 

D. Safety Interlocks: 

1. Freeze Protection:  Through a minimum of two (2) freeze-stat interlocks, 
stop the supply fan, fully close the outdoor air damper(s), when the 
heating coil discharge air temperature drops below 40 degrees F. 
(adjustable).  Also, fully close the chilled water coil control valve, fully 
open Heating Water coil control valve (Heating Water coil recirculation 
pump shall continue operation) and signal a “freeze protection” alarm via 
the building automation system.  

a. Provide for two (2) automatic resets thru DDC controller. Upon three 
(3) occurrences revert to manual reset. 

b. Low discharge air temperature count shall be reset (to zero) on a 
daily basis.  

2. Smoke Detection:  Stop the fan system and close the outdoor air 
damper(s) through a hardwired interlock when smoke is detected by 
either duct smoke detector. Signal a “smoke detection” alarm. 

E. Supply Air Control: 

1. Supply Air Fan (Continuous supply air fan operation and exhaust fan 
interlock within occupied mode): On any command to start, start the 
supply fan which shall open the outside air damper and start the exhaust 
fan and open the exhaust discharge damper through BMS interlock. 
Failure of dampers opening, supply fan starting or exhaust fan starting 
shall shut down the system and send an alarm through the BMS. 

2. The DDC controller shall monitor the air dampers position and provide a 
graphic point on the BMS.   
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F. Monitoring:  Provide monitoring and control points as indicated on Contract 
Documents.  Provide a graphic for each air handling unit on all system 
graphic stations. 

3.21  AHU-NS1:  Single Zone Variable Air Volume Air Handling Unit 
A. Systems consists of constant air volume air handling unit with chilled water, 

preheat and reheat water coils. System serves the Second Floor meeting 
space and ancillary spaces. 

B. The unit mounted controller shall report to the BMS for command control the 
unit as follows: 

C. Mode of Operation: 

1. The air handler shall have a Hand/Off/Automatic switch.  In the hand 
position, the fan shall run continuously.  All temperature and fan system 
safeties shall remain functional as described below.  In the automatic 
position, the DDC system shall control all system functions as described. 

2. The air handler shall have an occupied and an unoccupied heating and 
cooling space temperature setpoint.  The air handler shall be in either the 
occupied or unoccupied mode as determined by the hour/day/month 
scheduling program within the standalone DDC controller.  The space 
temperature setpoint shall be adjustable through the air handler DDC 
controller and through the building management system (BMS) remote 
terminal. 

3. The air handler shall derive the space temperature space temperature 
sensor located the Meeting space.  

D. Safety Interlocks: 

1. Freeze Protection:  Through a minimum of two freezestat interlocks, stop 
the fan and close the outdoor air damper(s) when the heating coil 
discharge air temperature drops below 40 degrees F (adjustable).  Also, 
signal a “freeze protection” alarm, fully open the unit valves to the coils 
and start the heating coil circulating pump.   

a. Provide for two (2) automatic resets thru DDC controller. Upon third 
occurrence revert to manual reset. 

2. Smoke Detection:  Stop the fan system and close the outdoor air 
damper(s) through a hardwired interlock when smoke is detected by 
either duct smoke detector. Signal a “smoke detection” alarm. 

E. Supply Air Pressure Control: 

1. On any command to start, start the fan and open the outside air and 
return air dampers to their respective minimum positions. 
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F. Dehumidification Mode: 

1. Relative humidity sensor shall be located adjacent to the space 
temperature sensor within the Meeting space. Should space relative 
humidity rise above 60% (adjustable), the valves associated with the 
chilled water coil shall modulate as required to maintain a discharge 
temperature of 48 degrees (adjustable) and the valves associated with 
the unit’s reheat hot water coil shall modulate as required to maintain 
maintain room temperature. 

2. Dehumidification mode shall end when space relative humidity drops to 
55% (adjustable). 

G. Occupied Mode:  

1. The supply fan shall operate continuously. 

2. The outside air damper shall modulate as required to maintain the CO2 
level set point of 1100 ppm (adjustable). CO2 sensor shall be located in 
the Meeting space adjacent to the humidity and temperature sensors.  

3. Heating Mode: In the heating mode, the valve associated with the 
preheat hot water coil shall modulate as required to maintain room 
temperature of 68 F. (adjustable). The valve associated with the cooling 
coil shall be fully closed. 

4. Cooling Mode: In the cooling mode, the valve associated with the 
chilled water coil shall modulate as required to maintain the room 
temperature set point of 72 F. (adjustable) The valves associated with 
the preheat and reheat water coils shall be fully closed. 

5. An enthalpy-based economizer damper shall be engaged whenever 
outdoor air conditions permit.  

H. Unoccupied Mode: 

1. Heating Mode:  Outside air damper and the control valves associated 
with the preheat and reheat hot water coils and chilled water coil shall 
be fully closed. The supply fan shall cycle on as required to maintain a 
reduced space temperature of 60°F (adjustable). When supply fan is on, 
the control valve associated with the preheat hot water coil or chilled 
water coil shall modulate as required to maintain the room temperature 
of 60˚ F. (adjustable) and the valve associated with the reheat hot water 
coil shall modulate as required to maintain the humidity levels if 
dehumidification is required (adjustable). Provide optimize start to 
transition from unoccupied mode to occupied mode. 
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2. Cooling Mode:  Outside air damper and the control valves associated 
with the preheat and reheat hot water coils and chilled water coil shall 
be fully closed. The supply fan shall cycle on as required to maintain an 
elevated space temperature of 80°F (adjustable).  When supply fan is on, 
the control valve associated with the chilled water coil shall modulate as 
required to maintain the room temperature (adjustable).  Provide 
optimize start to transition from unoccupied mode to occupied mode. 

I. Outdoor Air Damper Override:  Provide through the DDC system, a manual 
override of the outdoor air damper(s) to allow the unit to operate in the 
occupied mode with the outdoor air dampers fully closed and the return 
damper open. 

J. Monitoring:  Provide monitoring and control points as indicated on Drawings.  
Provide a graphic for each air handler on all system graphic stations. 

K. Monitoring:  Provide the monitoring and control points as indicated on 
Drawings.  Provide a graphic for each air handler on all system graphic 
stations. 

3.22  Unit Heater Control 
A. A single temperature DDC room thermostat shall cycle the fan and a normally 

open actuated valve on the heating coil to maintain the desired 
temperature setpoint (adjustable). 

B. The unit shall be arranged to start the unit fan when the control valve is 
75 percent open and stop the fan when the valve is fully closed. 

C. There are two (2) “attic” mounted unit heaters which require a unit mounted 
DDC thermostat for each unit. The fan shall cycle and an open actuated 
valve on the heating coil for continuous flow through coil (for freeze 
protection) to maintain the desired space temperature setpoint (adjustable). 
REFER TO THE “LOW BUILDING TEMPERATURE CONTROL” for additional point 
alarming. 

3.23  Fan Coil Unit Control 
A. The unit shall be controlled through the BAS as follows: 

B. Occupied Mode: 

1. Fan shall operate continuously. 

2. The outside air damper shall be open. 

3. Heating:  The modulating two-way control valve associated with the hot 
water coil shall modulate as required to maintain the heating space set 
point temperature (adjustable).  The modulating valve associated with 
the chilled water coil shall be fully closed. 




Lowell High School Renovations 

and New Sports Complex 
23-115 

 

SEQUENCE OF OPERATION 23 09 93-26 
 

4. Cooling:  The modulating control valve associated with the chilled water 
coil shall modulate as required to maintain the cooling space set point 
temperature (adjustable).  The modulating valve associated with the hot 
water coil shall be fully closed. 

C. Unoccupied Mode: 

1. Heating Mode:  Outside air damper and the control valves associated 
with the hot water coil and chilled water coil shall be fully closed.  The fan 
shall cycle on as required to maintain a reduced space temperature of 
60°F (adjustable).  When fan is on, the control valve associated with the 
hot water coil shall modulate as required to maintain the supply air 
discharge temperature of 90˚ F. (adjustable).  Provide optimize start to 
transition from unoccupied mode to occupied mode. 

2. Cooling Mode:  Outside air damper and the control valves associated 
with the hot water coil and chilled water coil shall be fully closed.  The fan 
shall cycle on as required to maintain an elevated space temperature of 
80°F (adjustable).  When fan is on, the control valve associated with the 
chilled water coil shall modulate as required to maintain the supply air 
discharge temperature of 55˚ F. (adjustable).  Provide optimize start to 
transition from unoccupied mode to occupied mode. 

D. Safety Devices: 

1. When mixed air temperature falls below 35˚ F. (adjustable), freeze-stat 
shall shut down supply fan, close outside air damper, open return air 
damper, fully open heating valve and signal an alarm. 

3.24  Mini Split Air-Cooled Conditioning Unit Control: 
A. Temperature Control Contractor shall provide building automation system unit 

points to facilitate integration into the building DDC controls. 

B. Temperature Control Contractor shall provide and install interlock control 
wiring (24 VAC) between indoor (ductless) evaporator unit and remote 
located air-cooled condensing unit (DX cooling). Evaporator unit is equipped 
with a remote space thermostat and controller. 

1. Temperature Control Contractor shall install a DDC monitoring sensor as 
indicated on the Contract Documents. 

3.25  Radiation And Convector Control 
A. A single temperature DDC room thermostat shall cycle a normally open 

actuated heating water valve to maintain the desired temperature setpoint 
(adjustable). 

3.26  Cabinet Heater Control: 
A. Occupied Mode: 
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1. Wall mounted remote space temperature sensor shall cycle the fan and 
heating water control valve to maintain a set point of 65 degrees F. 
(adjustable). 

2. The occupied space air temperature set point shall be controlled by the 
programming within the building automation system. 

3. If the space sensor detects a space temperature two (2) degrees F. 
(adjustable) below set point, the two-position (normally open) heating 
coil control valve shall open and the supply fan shall be enabled to 
maintain the desired temperature setting. 

B. Unoccupied Mode: 

1. Space temperature set point shall be 60 degrees F. (adjustable). 

2. The unoccupied space air temperature set point shall be controlled by 
the programming within the building automation system. 

3. If the space sensor detects a space temperature two (2) degrees F. 
(adjustable) below set point, the two-position heating coil control valve 
shall open and the supply fan shall be enabled to maintain the desired 
temperature setting. 

3.27  Electric Heater (Concessions ceiling) Control: 
A. Integral thermostat (furnished by unit manufacturer) shall cycle fan and 

electric coil as required to maintain set point (60 deg F.) temperature 
(adjustable). 

3.28  Low Building Temperature Control: 
A. If any monitored space temperature within any designated building zone falls 

below 40 degrees F. (adjustable), signal an alarm via the building automation 
system.  Alarm shall be transmitted via e-mail and numeric/alphanumeric 
pager(s) as directed by School.  

3.29  Exhaust Fan Control 
A. All exhaust fans shown to be automatic on the Fan Schedule shall be 

controlled by the Day/Night zone assigned on the schedule. 

B. All exhaust fans shown to be controlled by thermostats shall start and open its 
associated intake air damper, when present, when the room temperature 
rises above the temperature setpoint.  Provide a single temperature 
thermostat. 

C. Provide interlock wiring between exhaust fans and DOAS units to start and 
stop fan when air handling units start and stop. Exhaust fan dampers shall be 
fully closed upon fan shut down. DOAS unit outside air dampers shall be fully 
closed upon unit shut down. REFER TO THE DOAS AIR HANDLING UNITS NS-2, 
NS-3 AND NS-4 FOR ADDITIONAL CONTROL INTERFACE NOTES. 
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D. Provide interlock wiring to EF- from AHU- to start fan when air handling units 
start and stop. 

E. All exhaust fans shown to be controlled by timers shall be locally controlled by 
timers supplied by the Electrical Contractor. 

F. All exhaust fans shown to be manual shall have a manual switch provided by 
the electrical contractor and be interlocked through an automatic contactor 
controlled by the day/night control schedule of the zone indicated. 

G. This Contractor shall furnish contact closures from a DDC panel for each zone 
contactor which controls exhaust fans.  The contact shall control a magnetic 
contactor which will in turn activate all of the exhaust fans assigned the 
Day/Night zone. 

H. The Electrical Contractor shall provide the contactor and all the wiring to the 
Hand/Off/Automatic switch, exhaust fans, contactor, disconnect switches 
and related equipment.  Control contact wiring from the DDC control panel 
to the Hand/Off/Automatic selector switch shall be by this Contractor. 

3.30  Occupied/Unoccupied Zone Control: 
A. The building shall be divided into Occupied/Unoccupied zones as indicated 

below. 

No zone Area Description Override Location 

1  North Star Building As directed  

 
B. The building automation system shall index the individual zones between 

occupied and unoccupied cycles through the hour/day/month scheduling 
program. Start and stop of the air handing units, terminal units, and specific 
exhaust fans shall be coordinated between the Occupied/Unoccupied cycle 
routine and the optimum start routine to provide the desired building 
temperatures during occupancy. During the optimum start (morning warm-
up) routine the exhaust fans shall remain indexed off. 

C. Manual override of the occupied/unoccupied control of zones shall be  
  provided by a manual pushbutton located as shown on the above    
  schedule.  Verify final location with School before installation.  When 
manually activated, the override shall index the zone to the occupied mode 
for a two-hour period (adjustable).  The zone shall then revert to its scheduled 
mode.  The operating mode of any zone shall be adjustable through any 
local or remote building automation system terminal or local DDC controller. 

D. All override pushbuttons shall be identified with an engraved tag attached  
 above the button.  Tag shall indicate the occupied/unoccupied zone using   
 approved zone identification.  Submit identification tag nomenclature to 
school for approval before final installation. 
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APPENDIX A 
This Appendix identifies the function of the control system points list for the building 
management system and DDC control systems shown on Drawings. 

Column Descriptions: 

1. Tag Number The identifying number of the device to be monitored.  
The roughly follows industry standard ISA S5.1.  These 
tag numbers are used on the control drawings and in 
the sequence of operation description. 

2. Description An identifying description of the points function. 
3. Device Spec. The hard ware specification for the device monitored 

or controlled as listed in section 23 09 63. 
4. Signal Type The general type of device input or output. 
5. Notes Special notations to clarify device application. 

 
The following columns indicate which DDC application features should be used with the 
individual devices.  Their usage is indicated by an "X" in the appropriate column.  Final 
applications should be reviewed with the Owner and Architect/Engineer as specified. 

6. High Alarm When the measured condition goes above set limits an 
alarm condition should be indicated. 

7. Low Alarm When the measured condition goes above set limits an 
alarm condition should be indicated. 

8. Fail Alarm When a point fails to give a proper indication of status 
after a command or an unacceptable condition 
indication. Examples are pump not indicating its status 
after being commanded to start, freezestats or 
pressure switches tripping. 

9. Time Tot. The time the point is in the on conditions should be 
accumulated. 

10. Analog Tot. The analog value of the point which is monitored 
should be accumulated in the appropriate 
engineering units. 

11. Trend The point monitored should be sampled and stored at 
15-minute intervals (adjustable) and be made 
available for realtime trend plotting and/or historical 
trend plotting on a graphic, soft copy and/or hard 
copy device.  A minimum of 12 hours shall be stored in 
the DDC controller not the BAS front end. 

 

END OF SECTION 
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1. EXISTING FLOOR BOX TO BE REPLACED. REMOVE EXISTING JACKS
AND FACEPLATE. REMOVE EXISTING CABLE BACK TO THE SOURCE.

2. EXISTING CONDUIT SLEEVES TO BE REMOVED.

3. TR-M1.1 - EXISTING TELECOM CABINETS TO BE RELOCATED.
DISCONNECT EXISTING BACKBONE FIBER CONNECTION AND PULL
BACK TO NEW RACK LOCATION. DISCONNECT AND REMOVE
EXISTING CABLING, NOTING LOCATIONS SERVED, FOR
RECONNECTION. COORDINATE EXACT REQUIREMENTS IN FIELD.

4. EXISTING T.T.B. TO BE REMOVED. DISCONNECT AND REMOVE
ABANDONED COAX CABLING AND EQUIPMENT, COMPLETE.
DISCONNECT AND RELOCATE EXISTING DOOR ACCESS HARDWARE
AND CAMERA POWER SUPPLIES. EXTEND EXISTING WIRING TO NEW
T.T.B. LOCATION, REINSTALL AND CONNECT.

5. EXISTING CABLE TRAY TO REMAIN.

6. EXISTING TELECOM DEMARC TO BE RELOCATED.

7. EXISTING INCOMING FIBER HAND HOLE TO BE REMOVED.
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1. COORDINATE PHASING OF WORK AND PROVIDE TEMPORARY
SERVICES AS REQUIRED FOR THE IMPLEMENTATION OF ALL WORK
WHILE MAINTAINING SERVICES TO PORTIONS OF BUILDING TO
REMAIN OCCUPIED.

2. SCHEDULE ALL WORK TO AVOID DOWNTIME AND INCONVENIENCE
TO OWNER.  OWNER'S EXISTING FACILITY SHALL REMAIN IN
OPERATION AT ALL TIMES, INCLUDING ACCESS CONTROL, VIDEO
SURVEILLANCE,  AND OTHER SPECIAL SYSTEMS.  ALL REQUIRED
SHUTDOWNS OF EXISTING FACILITY UTILITIES SHALL BE
SCHEDULED WITH OWNER'S OPERATING PERSONNEL.

3. DISCONNECT AND REMOVE EXISTING TECHNOLOGY DEVICES,
EQUIPMENT, WIRING, ETC., AS REQUIRED TO FACILITATE
DEMOLITION AND RECONSTRUCTION WORK.  COORDINATE WITH
GENERAL CONSTRUCTION.  THE CONTRACTOR IS HEREBY ADVISED
THAT THESE DRAWINGS MAY NOT INDICATE ALL EXISTING WIRING
AND/OR EQUIPMENT WHICH MUST BE REMOVED, REWORKED,
RELOCATED, ETC., TO ACCOMMODATE DEMOLITION AND
RECONSTRUCTION WORK IN THE EXISTING BUILDING.

4. ALL EXISTING EQUIPMENT SHALL REMAIN PROPERTY OF THE
OWNER AND OWNER SHALL DETERMINE IF CONTRACTOR IS TO
STORE EQUIPMENT ON SITE AT OWNER SELECTED LOCATION OR IF
CONTRACTOR IS TO ABANDON OR REMOVE EQUIPMENT FROM SITE.

5. ANY HIDDEN CONDITIONS IDENTIFIED THROUGH THE COURSE OF
CONSTRUCTION SHALL BE IMMEDIATELY BROUGHT TO THE
ATTENTION OF THE ARCHITECT IN WRITTEN FORM FOR REVIEW
AND DIRECTION.  FAILURE TO DO SO SHALL MAKE THE
CONTRACTOR RESPONSIBLE FOR ANY AND ALL REQUIRED
CHANGES AND COSTS TO CORRECT SAID HIDDEN CONDITION.

6. EXISTING INFORMATION IDENTIFIED ON THE CONTRACT
DOCUMENTS IS SCHEMATIC ONLY AS AN AID TO THE CONTRACTOR.
CONTRACTOR SHALL BE RESPONSIBLE TO PROPERLY ADDRESS
ALL EXISTING CONDITIONS FOR A COMPLETE AND PROPER
INSTALLATION OF NEW SYSTEMS.  ALL EXISTING EQUIPMENT NOT
IDENTIFIED SHALL BE BROUGHT TO THE ATTENTION OF THE
ARCHITECT/ENGINEER FOR REVIEW AS TO WHETHER THE
EQUIPMENT SHALL REMAIN AND BE RECONNECTED TO THE NEW
SERVICES, BE RELOCATED, BE ABANDONED, ETC.

7. DISCONNECT AND REMOVE EXISTING LIGHTING FIXTURES AND ANY
OTHER CEILING DEVICES AS REQUIRED FOR INSTALLATION OF
WORK (ALL TRADES).  REINSTALL UPON COMPLETION OF WORK.
REPAIR ALL DAMAGED FIXTURES AND DEVICES.

8. VISIT SITE PRIOR TO BIDDING TO DETERMINE ALL FIELD
CONDITIONS.  VERIFY ALL EXISTING INTERIOR AND EXTERIOR
ELECTRICAL SYSTEMS TO VERIFY QUANTITIES AND LOCATIONS OF
EXISTING SYSTEMS TO DETERMINE FULL EXTENT OF DEMOLITION
WORK.

9. ALL EXISTING TECHNOLOGY AND/OR SECURITY DEVICES, CONDUIT,
ETC., SHALL BE REMOVED AS NOTED ON DRAWINGS AND AS
REQUIRED TO MEET NEW SCOPE OF WORK.  ALL EXISTING
TECHNOLOGY EQUIPMENT SHALL REMAIN PROPERTY OF THE
OWNER AND SHALL BE PROPERLY STORED ON SITE, OR
DESIGNATED TO BE ABANDONED AND REMOVED FROM SITE AS
DIRECTED BY OWNER.

10. EXISTING TECHNOLOGY AND/OR SECURITY DEVICES
(COMMUNICATION OUTLETS, CAMERAS, CARD READRES,
SPEAKERS, OUTLET BOXES, CONDUIT, ETC.) WITHIN WALLS TO BE
REMOVED SHALL BE DISCONNECTED COMPLETELY. VERIFY EXACT
CONDITIONS AND QUANTITIES IN FIELD.

11. PATCH ALL EXISTING CEILING, FLOOR, WALL AND SURROUNDING
FINISHES RESULTING FROM REMOVAL OF EXISTING MATERIALS
AND EQUIPMENT  SO THAT FINISH WILL MATCH EXISTING IN
SURROUNDING AREAS.
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LOWELL HIGH SCHOOL -
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(219) 924-8400
www.milliesengineeringgroup.com
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NEW ADMIN AND MEDIA CENTER TECHNOLOGY PLAN - UNIT M1 T-101-AD

NEW ADMIN AND MEDIA
CENTER TECHNOLOGY PLAN
- UNIT M1
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1. SEE ENLARGED PLAN OF THIS ROOM ON SHEET T-401-AD FOR
ADDITIONAL WORK IN THIS ROOM.

2. DIRECTIONAL BORE NEW PVC 4"C. FOR TELECOM SERVICE ROUTED
TO EXISTIN GRISER POLE AT CORNER OF HOLTZ RD AND E
COMMERCIAL AVE. COORDINATE EXACT ROUTING AND
REQUIREMENTS WITH TELECOM SERVICE PROVIDER.

3. NEW TELECOM SERVICE VAULT AND PEDESTAL.

4. EXTEND NEW 4" GRSC. UP BUILDING EXTERIOR. PROVIDE 36"X36"
PULL BOX OR AS SIZED PER UTILITY STANDARDS AND STUB INTO
EXISTING ACCESSIBLE CEILING SPACE FOR EXTENSION OF
TEMPORARY TELECOM SERVICE FIBER AND COAX. COORDINATE
EXACT REQUIREMENTS WITH TELECOM SERVICE PROVIDER.
REMOVE SURFACE MOUNTED CONDUITS AND PULL BOX, AND
REPAIR ALL FINISHES TO MATCH EXISTING AFTER INSTALLATION OF
PERMANENT TELECOM SERVICE.

5. NEW 4'X8' T.T.B.

6. RELOCATED TR-M1.1 TELECOM CABINETS.

7. NEW A/V EQUIPMENT RACK.

8. INTERCEPT EXISTING CABLE TRAY AND EXTEND AS INDICATED.

9. PROVIDE NEW DUPLEX DATA OUTLET WITHIN EXISTING FLOOR BOX
TO BE REPLACED.

10. NEW FIBER ENTRY PULL BOX. PROVIDE 36" X 36" WALL MOUNTED
PULL BOX PER UTILITY COMPANY STANDARDS. EXTEND (3) 4"C.
BELOW GRADE TO NEW UTILTIY COMPANY VAULT. EXTEND (3) 4"C.
UP TO ACCESSIBLE CEILING SPACE. COORDIANTE EXACT
REQUIREMENTS AND PHASING WITH UTILITY COMPANY PRIOR TO
ROUGH-IN. EXISTING FIBER SERVICE SHALL REMAIN OPERATIONAL
UNTIL NEW INSTALLATION CAN BE COMPLETED.

1. ALL NEW HORIZONTAL CABLES TO BE ROUTED TO TR-M1.1.
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NORTH STAR BUILDING FIRST
FLOOR ELECTRICAL
DEMOLITION PLAN

ED101-NS

GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN

GIBRALTAR
DESIGN
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COMPLEX

PROJECT

LOWELL HIGH
SCHOOL -
RENOVATIONS &
NEW SPORTS
COMPLEX
TRI-CREEK SCHOOL CORPORATION

NORTH STAR BUILDING FIRST FLOOR ELECTRICAL DEMOLITION PLAN

GENERAL ELECTRICAL DEMOLITION NOTES:

DEMOLITION PLAN NOTES:
(THESE NOTES APPLY TO THIS SHEET ONLY)



NORTH STAR BUILDING
FIRST FLOOR ELECTRICAL
LIGHTING PLAN

E-101-NS

GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN

GIBRALTAR
DESIGN

LOWELL HIGH SCHOOL -
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COMPLEX

PROJECT

LOWELL HIGH
SCHOOL -
RENOVATIONS &
NEW SPORTS
COMPLEX
TRI-CREEK SCHOOL CORPORATION

NORTH STAR BUILDING FIRST FLOOR ELECTRICAL LIGHTING PLAN

(THESE NOTES APPLY TO THIS SHEET ONLY)
ELECTRICAL PLAN NOTES:

GENERAL NOTES:



NORTH STAR BUILDING
FIRST FLOOR ELECTRICAL
POWER PLAN

E-201-NS

GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN
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DESIGN
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COMPLEX

PROJECT

LOWELL HIGH
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NEW SPORTS
COMPLEX
TRI-CREEK SCHOOL CORPORATION

NORTH STAR BUILDING FIRST FLOOR ELECTRICAL POWER PLAN

(THESE NOTES APPLY TO THIS SHEET ONLY)
ELECTRICAL PLAN NOTES:

GENERAL NOTES:



NORTH STAR BUILDING
SECOND FLOOR ELECTRICAL
POWER PLAN

E-202-NS

GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN

GIBRALTAR
DESIGN

LOWELL HIGH SCHOOL -
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COMPLEX

PROJECT

LOWELL HIGH
SCHOOL -
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NEW SPORTS
COMPLEX
TRI-CREEK SCHOOL CORPORATION

NORTH STAR BUILDING SECOND FLOOR ELECTRICAL POWER PLAN

(THESE NOTES APPLY TO THIS SHEET ONLY)
ELECTRICAL PLAN NOTES:

GENERAL NOTES:



NORTH STAR BUILDING
ELECTRICAL SCHEDULES
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GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN

GIBRALTAR
DESIGN
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PROJECT
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SCHOOL -
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COMPLEX
TRI-CREEK SCHOOL CORPORATION

GIBRALTAR DESIGN

ARCHITECTURE     ENGINEERING     INTERIOR DESIGN

GIBRALTAR
DESIGN

LOWELL HIGH SCHOOL -
RENOVATIONS & NEW SPORTS
COMPLEX

PROJECT

LOWELL HIGH
SCHOOL -
RENOVATIONS &
NEW SPORTS
COMPLEX
TRI-CREEK SCHOOL CORPORATION

SEE NOTES
NO.

ROOMCOIL
CKT.

CONTROLLED
CIRCUIT(S)ITEMTYPE

MARK & COIL
VOLT

CONTACTS
SWITCH

SELECTOR CONTROL SEE NOTES
NO.

ROOMCOIL
CKT.

CONTROLLED
CIRCUIT(S)ITEMTYPE

MARK &

NORTH STAR BUILDING  LIGHTING RELAY  SCHEDULE
COIL
VOLT

CONTACTS
SWITCH

SELECTOR CONTROL

CONTROLROOM
NO.HPMARK ITEM NEMA

SIZE

MOTOR STARTER SCHEDULE

SEE NOTES



COMMUNITY BUILDING
SHEET INDEX- VOLUME 2

G-103-CB

GIBRALTAR DESIGN
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DESIGN
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SHEET INDEX- VOLUME 1 SHEET INDEX- VOLUME 2
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COMMUNITY BUILDING
ELECTRICAL PLANS

E-101-CB

GIBRALTAR DESIGN
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COMPLEX

PROJECT

LOWELL HIGH
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TRI-CREEK SCHOOL CORPORATION

COMMUNITY BUILDING ELECTRICAL LIGHTING PLAN

COMMUNITY BUILDING ELECTRICAL POWER PLAN

(THESE NOTES APPLY TO THIS SHEET ONLY)
ELECTRICAL PLAN NOTES:

GENERAL NOTES:
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E-601-CB

GIBRALTAR DESIGN
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DESIGN
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DESIGN
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COMPLEX

PROJECT
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SEE NOTES
NO.

ROOMCOIL
CKT.

CONTROLLED
CIRCUIT(S)ITEMTYPE

MARK & COIL
VOLT

CONTACTS
SWITCH

SELECTOR CONTROL SEE NOTES
NO.

ROOMCOIL
CKT.

CONTROLLED
CIRCUIT(S)ITEMTYPE

MARK &

SITE DEVELOPMENT/COMMUNITY BUILDING LIGHTING RELAY  SCHEDULE
COIL
VOLT

CONTACTS
SWITCH

SELECTOR CONTROL

LIGHTING RELAY SCHEDULE FOR REFERENCE ONLY.
LIGHTING RELAYS PROVIDED AS PART OF THE LOWELL
HIGH SCHOOL SITE, BLEACHERS AND TURF/DRAINAGE
PROJECT.  CONTRACTOR SHALL PROVIDE ALL
ASSOCIATED BRANCH CIRCUIT WIRING TO THE
COMMUNITY BUILDING EXTERIOR LIGHTS.
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