
 

 

 
 

ADDENDUM NO.3 
 
 
DATE:               December 7, 2016 
PROJECT:        Emergency Dispatch Center 
                            Paragould, AR 
                            ETC Project No.:   150303CPAG 
 
TO ALL PROSPECTIVE BIDDERS: 
This Addendum forms a part of the Contract Documents and modifies or interprets the 
Project Manual and drawings as noted below. Acknowledge receipt of this Addendum in the 
space provided on the Bid Form. 
 
PROJECT MANUAL: 
 
ITEM 1: 
See attached Section 07920 EXTEROIR FINISH & INSULATION SYSTEM. This section is 
hereby made a part of this Project Specifications. 
 
ITEM 2: 
See attached Section 09920 CONCRETE FLOOR STAIN. This section is hereby made a part 
of this Project Specifications.                                                                                                                                              
 
ITEM 3: 
Refer to Section 07550 Torch Applied Modified Bitumen Roof System, Part 2-Products, 
Paragraph 2.05 Insulation, A: 
Change to read: ½” wood fiber board, such as Structo Dek HD Board, or approved equal. 
Use maximum board size to facilitate bridging imperfections of the existing substrates below. 
 
ITEM 4: 
Refer to Section 07550 Torch Applied Modified Bitumen Roof System, Part 1-General, 
Paragraph 1.21 Warranty-Manufacture’s, A: 
Change(at least 12 years) to read; (at least 15 years). 
 
 
DRAWINGS – ARCHITECTURAL: 
 
Item 1: 
Refer to Sheet A101, Dispatch Room 101. Provide ¾”plywood at East wall over metal studs 
and behind gyp. bd, from access floor line to lay in ceiling above. 



 

 

 
Item 2: 
Refer to Sheet A101, Tornado Resistant Mechanical Enclosure 112. There shall be no slab on 
grade in and around the Tower Pad, Generator Pads or mechanical condenser units. This area 
shall receive 3” deep, ¾” dia. White chat over geotech fabric on top of compacted earth. 
 
Item 3: 
Refer to Sheet A101, Tornado Resistant Mechanical Enclosure 112. The Owner will provide 
ice protection grating for both generators and both condensing units. Contractor shall provide 
(4), 4” dia. Galvanized poles, one at each corner of units, embedded in poured concrete base 
36” into ground. Poles to be 9’-0 high at generators and 7’-0 high above condensers.  
 
Item 4:  
Refer to Sheet A101, Tornado Resistant Mechanical Enclosure 112. Generators shall have 
poured concrete bases as follows; 12” deep with #4 bars, 16” o.c. each way. Top of pads to 
be level with Tower pad. Pads to be 6” wider on all 4 sides than size of Owner purchased 
generators. Provide 2’-0 deep, 6” dia. drilled pier at each corner of slab away from Tower 
pad for stability. Provide rebar dowels drilled into side of Tower pad for stability. 
 
Item 5: 
Refer to Sheet A101, Tornado Resistant Mechanical Enclosure 112. Provide (7) additional 
blocked-out openings at base of enclosure wall, exact locations as directed by Architect. 
Each opening to be 6” high by 12” wide.  
 
Item 6: 
Refer to Sheet A101, Floor Plan dated 10/27/2016. Omit reference to downspouts at each 
side of entrance door 100. Downspouts have been omitted. Omit drywall furr outs, build wall 
straight across. 
 
Item 7: 
See attached Drawing Sheet A102, Roof Plan dated December 2, 2016. Note changes to roof 
above entrance portico. This sheet supersedes Sheet A102 dated 10/27/2016. 
 
Item 8: 
See attached Drawing Sheet A301, Wall Sections, dated December 2, 2016. Note change to 
roof design in Section 4. This sheet supersedes Sheet A301 dated 10/27/2016. 
 
Item 9: 
See attached Drawing Sheet A302, Wall Sections dated December 2, 2016. Note changes to 
roof design in Details 1 & 2, Portico Wall Sections. This sheet supersedes Sheet A302 dated 
10/27/2016. 
 



 

 

 
Item 10: 
See attached Drawing Sheet A351, Exterior details, dated December 2, 2016. Note changes 
to roof design Details 1 and 6.  This sheet supersedes Sheet A351 dated 10/27/2016. 
 
Item 11: 
See attached Drawing Sheet A251, Building Sections, dated December 2, 2016. Note change 
to roof design Section 1. This sheet supersedes Sheet A251 dated 10/27/2016.  
 
 
DRAWINGS – STRUCTURAL: 
 
Item 1: 
See attached drawing S2.0 dated December 2, 2016. This sheet supersedes Sheet S2.0 dated 
November 27, 2016. Note changes to Roof Framing Plan above entrance portico and Details 
4 & 5. 
 
PROJECT MANUAL – ELECTRICAL & MECHANICAL: 
 
Item 1:  
See GHN Engineer’s Addendum #3 Cover Sheet dated 12/2/2016, Item 3A, Modifications to 
the Project Manual. These changes and additions are hereby made a part of this Project. 
 
 
DRAWINGS – PLUMBING, ELECTRICAL & MECHANICAL: 
 
Item 1: 
See GHN Engineer’s Addendum #3 Cover Sheet dated 12/2/2016, Item 3B, Modifications to 
the Drawings, P1.0, P2.0, M1.0, E1.0, E2.0, & E3.0, dated 12/2/2016. These sheets supersede 
the previously issued drawings.   
 
 
  
 
 
 

End of Addendum 3 
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SECTION 03366 (Addendum 3) 
 

WATER-BASED REACTIVE STAINED CONCRETE FLOOR 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 
 
 A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification sections, apply to Work of this Section. 
 
 B. Section Includes: 
  1. Water-based Reactive stained concrete floor finish. 
  2. Sealer. 
 
 C. Related Sections: 
  1. Division 3 Section “Cast-In-Place” for general applications of concrete. 
  2. Division 7 Section “Joint Sealants” for colored sealant for joints. 
 
1.2 SUBMITTALS 
 
 A. Product Data:  Manufacturer’s technical data sheets and installation instructions for 

each product specified. 
 
 B. Samples for Initial Selection or Custom Color Samples Provided by Manufacturer per 

Specifier’s Requirements:  Manufacturer’s color charts showing full range of colors 
available. 

 
 C. Qualification Data:  For firms indicated in “Quality Assurance” Article, including lists 

of completed projects with project names and addresses, names and addresses of 
architects and owners, and other information specified. 

 
1.3 QUALITY ASSURANCE 
 
 A. Manufacturer Qualifications:  Manufacturer of stain and sealer products shall have 

minimum 10 years experience in the production of chemical stains. 
 
 B. Installer Qualifications:  Minimum 3 years experience in staining applications and 

successfully completed not less than 6 projects comparable in scale and complexity. 
 
 C. Substitutions:  The use of any products other than those specified shall be considered 

providing that the Contractor requests its use in writing within 14 days prior to bid 
date.  This request shall be accompanied by: 

 
  1. A certificate of compliance from the material manufacturer stating that the 

proposed products meet or exceed the requirements specified. 
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  2. Documented proof that the proposed material has a 10 year proven record of 
performance for staining concrete substrates, confirmed by at least 5 local projects 
that the Architect can examine. 

 
 D. Regulatory Requirements: 
  1. Products shall comply with the United States Clean Air Act for maximum 

Volatile Organic Compound (VOC) content as specified in PART 2 of this 
section. 

 
 E. Source Limitations:  Obtain each specified material from same source and maintain 

high degree of consistency in workmanship throughout Project. 
 
 F. [Mockups]: 
  1. Provide under provisions of Division 1 Section “Quality Control.” 
  2. At location on Project selected by Architect, prepare [mockup] 4 by 4 feet (1.2 by 

1.2 m) for review and approval. 
  3. Construct [mockup] using processes and techniques intended for use on 

permanent work, including curing procedures.  Include samples of control, 
construction, and expansion joints in [mockup] panels. 

  4. [Mockup] shall be stained and sealed by the individual workers who will actually 
be performing the work for the Project. 

  5. Obtain written approval of the [mockup] from Architect before start of work. 
  6. Retain approved [mockup] through completion of the Work for use as a quality 

standard for finished work. 
  7. Approved [mockup] may become part of the completed Work if undisturbed at 

time of Substantial Completion. 
  8. Remove [mockup] when directed. 
 
1.4 DELIVERY, STORAGE AND HANDLING 
 
 A. Deliver the specified products in original, unopened containers with legible 

manufacturer’s identification and information. 
 
 B. Store specified products in conditions recommended by the manufacturer. 
 
1.5 PROJECT CONDITIONS 
 
 A. Environmental Conditions:  Maintain an ambient temperature of between 50o and 90oF 

during application and at least 48 hours after application. 
 
 B. Protection:  Precautions shall be taken to avoid damage or contamination of any 

surfaces near the work zone.  Protect completed stain work from moisture or 
contamination. 

 
 
1.6 PRE-JOB CONFERENCE 
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 A. One week prior to the placement of Water-based Reactive Stain a meeting will be held 

to discuss the project and application of materials. 
 
 B. It is suggested that the Architect, General Contractor, & Subcontractor be present. 
 
PART 2 – PRODUCTS 
 
2.1 MATERIALS 
 
 A. Water-based Reactive Stains:  A ready-to-use, penetrating, reactive staining product 

that chemically bonds with cured concrete or cementitious toppings to produce 
translucent color effects. Scofield Systems, Lithochrome Chemstain is the basis of 
design. Other manufacturers may be acceptable as judged by the Architect. 

  1. Colors:  As selected by Architect. 
 
 B. Sealers: 
  1. A premium-quality, one-component, clear, acrylic-polyurethane sealer resistant to 

staining, abrasion and ultraviolet (UV) radiation. 
   
PART 3 – EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verification of Conditions:  Contractor shall examine areas and conditions under 

which work will be performed and identify conditions detrimental to proper and 
timely completion of work.  Do not proceed until unsatisfactory conditions have been 
corrected. 

 
3.2 PREPARATION 
 
 A. New Concrete: 
  1. Newly placed concrete shall be sufficiently cured to allow concrete to become 

reactive, minimum 28 days. 
  2. Do not use liquid curing materials.  Cure concrete flatwork with new, unwrinkled, 

non-staining, high quality curing paper.  Do not overlap curing paper. 
  3. Surfaces shall be cured using the same method and different sections (pours) 

chemically stained when the concrete is the same age. 
  4. Immediately prior to chemically staining, thoroughly clean the concrete.  Sweep 

surfaces, then pressure wash or scrub using a rotary floor machine.  Use suitable, 
high-quality commercial detergents to facilitate cleaning.  Rinse surfaces after 
cleaning until rinse water is completely clean.  Allow floor to dry completely 
prior to application of floor stain. 

 
  5. Concrete surfaces must be uniformly slip-resistant and profiled to meet a 

Concrete Surface Preparation (CSP) profile of 1-2 per ICRI guidelines. 
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  6. Some concrete may require abrading to open the surface and make it sufficiently 
penetrable.  In these instances the concrete surface must be sanded using an 60-80 
mesh-sanding screen or a grit brush.  After sanding, all residue must be removed 
by power vacuuming.  The surface should then be pressure washed or scrubbed 
using a rotary floor machine. 

  7. For preparation, the sandblaster should be capable of producing a light, uniform 
sandblast and be equipped with a dust collector. 

  8. For preparation, the pressure washer should be equipped with a fan tip and have a 
minimum pressure capability of 4000 psi (14 MPa).  Hot water capability may 
facilitate cleaning of existing concrete. 

  9. Acid washing may be required when the above surface preparation does not yield 
adequate penetration or if there are excessive alkali deposits or surface 
discoloration.  The reacted residue must be abraded using a low-speed floor 
machine equipped with a 60 mesh screen or a grit brush and then thoroughly 
rinsed until the rinse water is clear and free of solids, a minimum of two times.  
After rinsing, neutralize any remaining acid residue by washing with a solution of 
baking soda (sodium bicarbonate) and water.  (Test pH of floor should be 7 or 
higher.) 

 
 B. Scoring:  Score decorative jointing in concrete surfaces 1/8-inch (3.2 mm) deep with 

diamond blades.  Rinse until water is completely clean. 
 
3.2 APPLICATION OF WATER-BASED REACTIVE STAIN 
 
 A. Concrete surfaces shall be dry and properly prepared as described above.  Protect 

surrounding areas from over-spray, run-off and tracking.  Divide surfaces into small 
work sections using wall, joint lines, or other stationary breaks as natural stopping 
points. 

 
 B. Apply water-based reactive stains full strength (undiluted) at the coverage rate 

recommended by the manufacturer and use application equipment described in the 
manufacturer’s printed technical literature.  The color of the liquid chemical stain has 
no resemblance to the final color produced on the concrete substrate. 

 
 C. Apply water-based reactive stain to the substrate with an airless sprayer or HVLP 

sprayer. 
 
 D. Reaction time depends on wind conditions, temperatures, and humidity levels. 
 
 E. The second coat, if required, should be applied after the first coat has dried sufficiently 

and can be walked on without damage, normally 2-4 hours after application depending 
on temperature and humidity.  A third coat could be applied 2-4 hours after the second 
coat. 

 
3.4 APPLICATION OF SEALER 
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 A. Concrete substrate shall be completely dry. 
 
 B. Sealer shall be produced by the water-based reactive stain manufacturer. 
 
 C. After the final Stain application has dried sufficiently, normally 8-24 hours at 75o F 

(24o C) and 50% relative humidity, remove all contaminates from the surface by dry 
mopping if required. 

 
 D. Apply sealer according to manufacturer’s written instructions at a rate of 300 to 500 

square feet per gallon per coat.  Two coats are required. 
 
 E. Maintain a wet edge at all times. 
 
 F. Allow sealer to completely dry before applying additional coats. 
 
 G. Apply second coat of sealer at 90o to the direction of the first coat using the same 

application method and rates. 
 
 H. Seal horizontal joints in areas subject to pedestrian or vehicular traffic. 
 
3.5 PROTECTION 
 
 A. Protect floor from traffic for at least 72 hours after final application of sealer. 
 
3.6 MAINTENANCE 
 
 A. Maintain water-based reactive stained and sealed floors by sweeping.  Clean spills 

when they occur and rinse dirt off with water.  Wet-clean heavily soiled areas by 
mopping or by scrubbing with a rotary floor machine equipped with a scrubbing brush 
and a suitable, high-quality commercial detergent.  Maintain interior floors that require 
polishing by using a compatible, premium-grade, emulsion-type, commercial floor 
polish, following manufacturer’s instructions and safety requirements. 

   
END OF SECTION 03366 



Emergency Dispatch Center                                                          ETC Project Number 150303CPAG 
Paragould, Arkansas 

  
SECTION 072420 (Addendum 3) 

EXTERIOR FINISH & INSULATION SYSTEM 
 

  

 

 
 

Table of Contents 

PART 1 GENERAL ...................................................................................................................... 2 
1.1 SUMMARY ..................................................................................................................... 2 
1.2 SUBMITTALS ................................................................................................................. 2 
1.3 REFERENCES ............................................................................................................... 3 
1.4 DESIGN REQUIREMENTS ............................................................................................. 4 
1.5 PERFORMANCE REQUIREMENTS ............................................................................... 6 
1.6 QUALITY ASSURANCE ................................................................................................. 8 
1.7 DELIVERY, STORAGE AND HANDLING ....................................................................... 9 
1.8 PROJECT/SITE CONDITIONS ....................................................................................... 9 
1.9 COORDINATION/SCHEDULING .................................................................................... 9 
1.10 WARRANTY ................................................................................................................. 10 

PART 2 PRODUCTS .................................................................................................................. 10 
2.1 MANUFACTURERS...................................................................................................... 10 
2.2 FINISH COAT AIR/MOISTURE BARRIER .................................................................... 10 
2.3 ADHESIVE .................................................................................................................... 10 
2.4 INSULATION BOARD ................................................................................................... 11 
2.5 BASE COAT ................................................................................................................. 11 
2.6 REINFORCING MESHES ............................................................................................. 11 
2.7 PRIMER .............................................................. ERROR! BOOKMARK NOT DEFINED. 

2.8 FINISH COAT ...................................................................................................... 11 
2.9 JOB MIXED INGREDIENTS ......................................................................................... 11 
2.10 ACCESSORIES ............................................................................................................ 11 
2.11 MIXING ......................................................................................................................... 11 

PART 3 EXECUTION ................................................................................................................. 12 
3.1 ACCEPTABLE INSTALLERS ........................................................................................ 12 
3.2 EXAMINATION ............................................................................................................. 12 
3.3 SURFACE PREPARATION .......................................................................................... 12 



Emergency Dispatch Center                                                          ETC Project Number 150303CPAG 
Paragould, Arkansas 

3.4 INSTALLATION ............................................................................................................ 13 
3.5 PROTECTION .............................................................................................................. 20 
3.6 CLEANING, REPAIR AND MAINTENANCE ................................................................. 20 

  

List of Tables 

Table 1 Air/Moisture Barrier Performance .................................................................................................. 6 

Table 2 EIFS Weather Resistance and Durability Performance* ............................................................... 7 

Table 3 Air/Moisture Barrier and EIFS Fire Performance........................................................................... 7 

Table 4 EIFS Component Performance ..................................................................................................... 8 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Provide air and moisture barrier, and compatible EIFS for vertical above grade exterior walls 

B. Related Sections  

1. Section 06 16 00: Sheathing  

2. Section 07 26 00: Vapor Retarders 

3. Section 07 27 00: Air Barriers 

4. Section 07 50 00:  Membrane Roofing 

5. Section 07 62 00:    Sheet Metal Flashing and Trim 

6. Section 07 90 00:  Joint Protection 

1.2 SUBMITTALS 

A. Manufacturer's specifications, details, installation instructions and product data 

B. Manufacturer’s code compliance report  

C. Manufacturer's standard warranty 

D. Applicator's industry training credentials 

E. Samples for approval as directed by architect or owner 

F. Sealant manufacturer's certificate of compliance with ASTM C 1382 

G. Prepare and submit project-specific details (when required by contract documents) 
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1.3 REFERENCES 

A. ASTM Standards: 
B 117 Test Method for Salt Spray (Fog) Testing 
C 297   Standard Test Method for Flatwise Tensile Strength of Sandwich Constructions 
C 578 Specification for Preformed, Cellular Polystyrene Thermal Insulation 
C 1177 Specification for Glass Mat Gypsum for Use as Sheathing 
C 1382 Test Method for Determining Tensile Adhesion Properties of Sealants When 

Used in Exterior Insulation and Finish Systems (EIFS) Joints 
D 522 Test Methods for Mandrel Bend Test of Attached Organic Coatings 
D 882 Standard Test Methods for Tensile Properties of Thin Plastic Sheeting 
D 968 Test Method for Abrasion Resistance of Organic Coatings by Falling Abrasive 
D 1784 Specification for Rigid Poly (Vinyl Chloride) (PVC) and Chlorinated Poly (Vinyl 

Chloride) (CPVC) Compounds 
D 2247 Practice for Testing Water Resistance of Coatings in 100% Relative Humidity 
D 3273 Test for Resistance to Growth of Mold on the Surface of Interior Coatings in an 

Environmental Chamber 
E 84 Test Method for Surface Burning Characteristics of Building Materials 
E 96 Test Methods for Water Vapor Transmission of Materials 
E 119 Method for Fire Tests of Building Construction and Materials 
E 330 Test Method for Structural Performance of Windows, Curtain Walls, and Doors 

by Uniform Static Air Pressure Difference 
E 331 Test Method for Water Penetration of Exterior Windows, Curtain Walls, and 

Doors by Uniform Static Air Pressure Difference 
E 1233 Standard Test Method for Structural Performance of Exterior Windows, Curtain 

Walls and Doors by Cyclic Static Air Pressure Difference 
E 2098 Test Method for Determining Tensile Breaking Strength of Glass Fiber 

Reinforcing Mesh for Use in Class PB Exterior Insulation and Finish System 
after Exposure to a Sodium Hydroxide Solution 

E 2134 Test Method for Evaluating the Tensile-Adhesion Performance of an Exterior 
Insulation and Finish System (EIFS)  

E 2178 Test Method for Air Permeance of Building Materials 
E 2273 Test Method for Determining the Drainage Efficiency of Exterior Insulation and 

Finish System (EIFS) Clad Wall Assemblies 
E 2357 Standard Test Method for Determining Air Leakage of Air Barrier Assemblies 
E 2485 Standard Test Method for Freeze/Thaw Resistance of Exterior Insulation and 

Finish Systems (EIFS) and Water Resistive Barrier Coatings 
E 2486 Standard Test Method for Impact Resistance of Class PB and PI Exterior 

Insulation and Finish Systems (EIFS) 
E 2568  Standard Specification for PB Exterior Insulation and Finish Systems 
E 2570 Test Method for Water-Resistive (WRB) Coatings used Under Exterior 

Insulation and Finish Systems (EIFS) or EIFS with Drainage 
G 153 Recommended Practice for Operating Light-and Water-Exposure Apparatus 

(Carbon-Arc Type) for Exposure of Nonmetallic Materials 
G 154 Recommended Practice for Operating Light-and Water-Exposure Apparatus 

(Fluorescent UV-Condensation Type) for Exposure of Nonmetallic Materials 
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B. Building Code Standards 
AC 235  Acceptance Criteria for EIFS Clad Drainage Wall Assemblies (November, 2009) 

C. National Fire Protection Association (NFPA) Standards 
NFPA 268 Standard Test Method for Determining Ignitability of Exterior Wall  Assemblies 

Using a Radiant Heat Energy Source 
NFPA 285 Standard Method of Test for the Evaluation of Flammability Characteristics of 

Exterior Non-Load-Bearing Wall Assemblies containing Combustible 
Components Using the Intermediate-Scale, Multistory Test Apparatus 

D. Other Referenced Documents 

1. American Association of Textile Chemists and Colorists AATCC-127 Water Resistance: 
Hydrostatic Pressure Test 

2. APA Engineered Wood Association E 30, Engineered Wood Construction Guide 
1. ICC-ES ESR-1233, StoGuard with Gold Coat, StoGuard with EmeraldCoat, and 

StoGuard VaporSeal Water-Resistive Barriers and StoEnergy Guard 
2. ICC-ES ESR-1748, StoTherm® NExT®  

1.4 DESIGN REQUIREMENTS 

A. Wind Load 

1. Design for maximum allowable system deflection, normal to the plane of the wall, of 
L/240. 

2. Design for wind load in conformance with code requirements. 

3. Maximum wind load resistance: + 188 psf (9.00 kPa), provided structural supports and 
sheathing/sheathing attachment are adequate to resist these pressures.  

B. Moisture Control 

1. Prevent the accumulation of water behind the EIFS or into the wall assembly, either by 
condensation or leakage through the wall construction, in the design and detailing of the 
wall assembly: 

a. Provide flashing to direct water to the exterior where it is likely to penetrate 
components in the wall assembly, including, above window and door heads, 
beneath window and door sills, at roof/wall intersections, decks, abutments of lower 
walls with higher walls, above projecting features, at floor lines, and at the base of 
the wall.  

b. Air Leakage Prevention – provide continuity of the air barrier system at foundation, 
roof, windows, doors, and other penetrations through the wall with connecting and 
compatible air barrier components to minimize condensation and leakage caused by 
air movement. 

c. Vapor Diffusion and Condensation – perform a dew point analysis and/or dynamic 
hygrothermal modeling of the wall assembly to determine the potential for 
accumulation of moisture in the wall assembly by diffusion.  Adjust insulation 
thickness and/or other wall assembly components accordingly to minimize risk.  
Avoid the use of vapor retarders on the interior side of the wall in warm, humid 
climates. 
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C. Impact Resistance 

1. Provide ultra-high impact resistance of the EIFS to a minimum height of 6'-0" (1.8 m) 
above finished grade at all areas accessible to pedestrian traffic and other areas exposed 
to abnormal stress or impact.  Indicate the areas with impact resistance other than 
“Standard” on contract drawings.  

D. Color Selection 

1. Select finish coat with a light reflectance value of 20 or greater. (The use of dark colors is 
not recommended over expanded polystyrene [EPS].  EPS has a service temperature 
limitation of approximately 165° F [74°C]). 

E. Joints 

1. Provide minimum 3/4 inch (19 mm) wide joints in the EIFS where they exist in the 
substrate or supporting construction, where the cladding adjoins dissimilar construction or 
materials, at changes in building height, at expansion, control, and cold joints in 
construction, and at floor lines in multi-level wood frame construction.  Size joints to 
correspond with anticipated movement.  Align terminating edges of EIFS with joint edges 
of through wall expansion joints and similar joints in construction.  Refer to Sto Details. 

2. Provide minimum 1/2 inch (13 mm) wide perimeter sealant joints at all penetrations 
through the EIFS (windows, doors, mechanical, electrical, and plumbing penetrations, 
etc.). 

3. Specify compatible backer rod and sealant that has been evaluated in accordance with 
ASTM C 1382, and that meets minimum 50% elongation after conditioning.  

4. Provide joints so that air barrier continuity is maintained across the joint, and drain joints 
to the exterior, or provide other means to prevent or control water infiltration at joints. 

F. Grade Condition 

1. Do not specify the EIFS below grade (unless designed for use below grade and permitted 
by code) or for use on surfaces subject to continuous or intermittent water immersion or 
hydrostatic pressure. Provide minimum 6 inch (152 mm) clearance above grade or as 
required by code. 

G. Trim, Projecting Architectural Features and Reveals 

1. All trim and projecting architectural features must have a minimum 1:2 [27°] slope along 
their top surface. All reveals must have minimum ¾ inch (19 mm) insulation thickness at 
the bottom of the reveal.  All horizontal reveals must have a minimum 1:2 [27°] slope 
along their bottom surface.  Increase slope for northern climates to prevent accumulation 
of ice/snow and water on surface. Where trim/feature or bottom surface of reveal projects 
more than 2 inches (51 mm) from the face of the EIFS wall plane, protect the top surface 
with waterproof base coat. Periodic inspections and increased maintenance may be 
required to maintain surface integrity of the EIFS finish on weather exposed sloped 
surfaces.  Limit projecting features to easily accessible areas and limit total area to 
facilitate and minimize maintenance.  Refer to Sto Details. 

2. Do not use the EIFS on weather exposed projecting ledges, sills, or other projecting 
features unless supported by framing or other structural support and protected with metal 
coping or flashing.  Refer to Sto Detail 10.61. 

H. Insulation Thickness 

1. Minimum EPS insulation thickness is 1 inch (25 mm).  
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2. Maximum EPS insulation thickness is 12 inches (305 mm), except as noted below for 
fire-resistance rated wall assemblies. 

I. Fire Protection 

1. Do not use EPS foam plastic in excess of 12 inches (305 mm) thick on types I, II, III, or IV 
construction unless approved by the code official. 

2. Where a fire-resistance rating is required by code use the EIFS over a rated concrete or 
concrete masonry assembly.  Limit use over rated frame assemblies to non-load bearing 
assemblies (the EIFS is considered not to add or detract from the fire-resistance of the 
rated assembly).  Maximum allowable EPS thickness: 4 inches (102 mm). 

3. Refer to manufacturer’s testing or applicable code compliance report for other limitations 
that may apply. 

1.5 PERFORMANCE REQUIREMENTS 

A. Comply with ASTM E 2568, ASTM E 2570, and the following:  

Table 1 Air/Moisture Barrier Performance 
TEST METHOD CRITERIA RESULT 
1. Water 

Penetration 
Resistance 

AATCC 127 
(Water Column) 

Resist 21.6 in (55 cm) water for 5 
hours before and after aging 

Pass 

2. Water 
Penetration 
Resistance after 
Cyclic Wind 
Loading 

ASTM E 1233 / 
ASTM E 331 
 

No water at exterior plane of  
sheathing after 10 cycles @ 80% 
design load and 75 minutes water 
spray at 6.24 psf (299 Pa) differential 

No water penetration  

3. Water 
Resistance 
Testing 

ASTM D 2247 Absence of deleterious effects after 14 
day exposure 

No deleterious effects 

4. Water Vapor 
Transmission 

ASTM E 96 
Method B (Water 
Method) 

Measure Sto Gold Fill®*: 7.10 perms [408 
ng/(Pa·s·m2)] 
Sto Gold Coat: > 10 perms [574 
ng/(Pa·s·m2)] 

5. Air Leakage 
(material) 

ASTM E 2178 < 0.004 cfm/ft2 at 1.57 psf (0.02 
L/s•m2 at 75 Pa) 

Pass 

6. Air Leakage 
(assembly) 

ASTM E 2357 < 0.04 cfm/ft2 (0.2 L/s•m2) Pass 

7. Structural 
Integrity 

ASTM E 330 2-inches (51 mm) H2O pressure 
(positive & negative) for 1 hour. 

Pass 

8. Dry Tensile 
    Strength 

ASTM D 882 20 lbs/in (3503 N/m), minimum before 
and after aging 

Sto Gold Fill:* 
159 lbs/in (27845 N/m)) 
before aging 
213 lbs/in (37302 N/m) after aging 

9. Pliability ASTM D 522 No Cracking or Delamination  using ⅛” 
(3 mm) mandrel at 14°F (-10°C) before 
and after aging 

Pass 

10. Surface 
   Burning 

ASTM E 84 Flame Spread 0 – 25 for NFPA Class 
A, UBC Class I 

Flame Spread: 5 
Smoke Density: 10 
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11. Tensile 
   Adhesion 

ASTM C 297 >15 psi (103 kPa) >30 psi (207 kPa) to Plywood, 
OSB, Glass Mat Faced Gypsum 
sheathings  

* Note: Sto Gold Fill testing with Sto Detail Mesh reinforcement 
 

Table 2 EIFS Weather Resistance and Durability Performance* 
TEST METHOD CRITERIA RESULTS 
1. Accelerated 

Weathering 
ASTM G 153 
(Formerly ASTM 
G 23) 

No deleterious effects* at 2000 hours when 
viewed under 5x magnification 

Pass  

2. Accelerated 
Weathering 

ASTM G 154 
(Formerly ASTM 
G 53)  

No deleterious effects* at 2000 hours  Pass 

3. Freeze/Thaw 
Resistance 

ASTM E 2485 No deleterious effects* at 10 cycles when 
viewed under 5x magnification 

Pass 

4. Water 
Penetration 

ASTM E 331 
(modified per 
ICC-ES AC 235) 

No water penetration beyond the plane of 
the base coat/insulation board interface 
after 15 minutes at 6.24 psf (299 Pa) or 
20% of design wind pressure, whichever is 
greater 

Pass at 12.0 psf (575 Pa) 
after 30 minutes  

5. Drainage 
Efficiency 

ASTM E 2273 90% minimum > 90% 

6. Tensile 
Adhesion 

ASTM E 2134 Minimum 15 psi (103kPa) tensile strength  Pass 
 

7. Water 
Resistance 

ASTM D 2247 No deleterious effects*at 14 day exposure Pass @ 28 days 

8. Salt Spray ASTM B 117 No deleterious effects* at 300 hours Pass @ 300 hrs 
9. Abrasion 

Resistance 
ASTM D 968 No cracking or loss of film integrity at 528 

quarts (500 L) of sand 
Pass @ 528 quarts 
 (1000 L) 

10. Mildew  
   Resistance 

ASTM D 3273 No growth supported during 28 day 
exposure period 

Pass @ 28 days 

11. Impact  
   Resistance 

ASTM E 2486 Level 1: 25-49 in-lbs (2.83-5.54J) 
Level 2: 50-89 in-lbs (5.65-10.1J) 
Level 3: 90-150 in-lbs (10.2-17J) 
Level 4: >150 in-lbs (>17J) 

Pass with one layer Sto Mesh 
Pass with two layers Sto Mesh 
Pass with one layer Sto 
Intermediate Mesh 
Pass with one layer Sto Armor 
Mat and one layer Sto Mesh 

* No deleterious effects: no cracking, checking, crazing, erosion, rusting, blistering, peeling or delamination 
 

Table 3 Air/Moisture Barrier and EIFS Fire Performance 
TEST METHOD CRITERIA RESULT 
1. Fire Endurance ASTM E 119 Maintain fire resistance of existing rated 

assembly 
Pass (4 inch [102 mm] maximum 
allowable insulation thickness) 
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TEST METHOD CRITERIA RESULT 
2. Intermediate 

Scale Multi-
Story Fire Test 

NFPA 285  
(formerly UBC 
Standard  26-9) 

1. Resistance to vertical spread of flame 
within the core of the panel from one 
story to the next 

2. Resistance to flame propagation over 
the exterior surface 

3. Resistance to vertical spread of flame 
over the interior surface from one story 
to the next 

4. Resistance to significant lateral spread 
of flame from the compartment of fire 
origin to adjacent spaces 

Pass with 12 inches (305 mm) 
insulation  

3. Radiant Heat 
Ignition 

NFPA 268 
 

No ignition @ 20 minutes Pass with 1 and 12 inches (25 and 
305 mm) insulation 

4. Surface Burning 
 (individual  
  components) 

ASTM E 84 Individual components shall each have a 
flame spread of 25 or less, and smoke 
developed of 450 or less 

Flame Spread: < 25 
Smoke Developed: < 450 

 

Table 4 EIFS Component Performance 
TEST METHOD CRITERIA RESULT 
1. Alkali 

Resistance of 
Reinforcing 
Mesh 

ASTM E 2098 Greater than 120 pli (21 dN/cm) retained 
tensile strength  

Pass 

2. Requirements 
for Rigid PVC 
Accessories 

ASTM D 1784 Meets cell classification 13244C Pass 

 

1.6 QUALITY ASSURANCE 

A. Manufacturer Requirements 

1. Member in good standing of the EIFS Industry Members Association (EIMA) 

2. Air/moisture barrier and EIFS manufacturer for a minimum of thirty (30) years 

3. Manufacturing facilities ISO 9001:2008 Certified Quality System and ISO 14001:2004 
Certified Environmental Management System 

B. Contractor Requirements 

1. Engaged in application of similar systems for a minimum of three (3) years 

2. Knowledgeable in the proper use and handling of Sto materials 

3. Employ skilled mechanics who are experienced and knowledgeable in air/moisture 
barrier and EIFS application, and familiar with the requirements of the specified work 

4. Successful completion of minimum of three (3) projects of similar size and complexity to 
the specified project 

5. Provide the proper equipment, manpower and supervision on the job site to install the 
system in compliance with Sto's published specifications and details and the project plans 
and specifications 
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C. Insulation Board Manufacturer Requirements 

1. EPS board listed by an approved agency 

2. EPS board manufactured under Sto licensing agreement and recognized by Sto as being 
capable of producing EPS insulation board to meet EIFS requirements 

3. EPS board labeled with information required by Sto, the approved listing agency, and the 
applicable building code. 

D. Mock-up Testing 

1. Construct full-scale mock-up of typical air/moisture barrier and EIFS/window wall 
assembly with specified tools and materials and test air and water infiltration and 
structural performance in accordance with ASTM E 283, ASTM E 331 and ASTM E 330, 
respectively, through independent laboratory.  Mock-up shall comply with requirements of 
project specifications.  Where mock-up is tested at job site maintain approved mock-up at 
site as reference standard.  If tested off-site accurately record construction detailing and 
sequencing of approved mock-up for replication during construction. 

E. Inspections 

1. Provide independent third party inspection where required by code or contract documents 

2. Conduct inspections in accordance with code requirements and contract documents 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials in their original sealed containers bearing manufacturer's name and 
identification of product 

B. Protect coatings (pail products) from freezing and temperatures in excess of 90°F (32° C). 
Store away from direct sunlight. 

C. Protect Portland cement based materials (bag products) from moisture and humidity. Store 
under cover off the ground in a dry location. 

1.8 PROJECT/SITE CONDITIONS 

A. Maintain ambient and surface temperatures above 40°F (4°C) during application and drying 
period, minimum 24 hours after application of Air/Moisture barrier and EIFS products 

B. Provide supplementary heat for installation in temperatures less than 40°F (4°C) 

C. Provide protection of surrounding areas and adjacent surfaces from application of products 

1.9 COORDINATION/SCHEDULING  

A. Provide site grading such that the EIFS terminates above grade a minimum of 6 inches (150 
mm) or as required by code 

B. Coordinate installation of foundation waterproofing, roofing membrane, windows, doors and 
other wall penetrations to provide a continuously connected air and moisture barrier 

C. Provide protection of rough openings before installing windows, doors, and other penetrations 
through the wall 

D. Install window and door head flashing immediately after windows and doors are installed 
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E. Install diverter flashings wherever water can enter the wall assembly to direct water to the 
exterior 

F. Install splices or tie-ins from air/moisture barrier over back leg of flashings, starter tracks, and 
similar details to form a shingle lap that directs incidental water to the exterior  

G. Install copings and sealant immediately after installation of the the EIFS when coatings are 
dry, and such that, where sealant is applied against the EIFS surface, it is applied against the 
base coat or primed base coat surface 

H. Schedule work such that air/moisture barrier is exposed to weather no longer than 30 days 

I. Attach penetrations through the EIFS to structural support and provide water tight seal at 
penetrations  

1.10 WARRANTY 

A. Provide manufacturer's standard warranty 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Provide Air/Moisture Barrier and EIFS coatings and accessories from single source 
manufacturer or approved supplier 

B. The following are acceptable manufacturers: 

1. Sto Corp. – Air/Moisture Barrier, EIFS 

2. Plastic Components, Inc. – EIFS Accessories 

2.2 AIR/MOISTURE BARRIER   

A. StoGuard® 

1. Joint Treatment, Rough Opening Protection, and Detail Components:  

a. Sto Gold Coat® – ready mixed coating applied by brush, roller or spray for rough 
opening protection of frame walls and joint treatment of sheathing when used with 
StoGuard Fabric. Also used as a detail component with StoGuard Fabric to splice 
over back flange of starter track, flashing, and similar ship lap details 

2. Waterproof Coating: Sto Gold Coat® – ready mixed waterproof coating for concrete, 
concrete masonry, wood-based sheathing, and glass mat gypsum sheathing 

3. Transition Membrane: StoGuard Transition Membrane – flexible air barrier membrane for 
continuity at transitions such as sheathing to foundation, dissimilar materials (CMU to 
frame wall), wall to balcony floor slab or ceiling, flashing shingle lap transitions, floor line 
deflection joints, masonry control joints, and through wall joints in masonry or frame 
construction 

2.3 ADHESIVE  

A. Sto BTS Plus – factory blended one-component polymer-modified portland cement based high 
build adhesive 
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2.4 INSULATION BOARD 

A. Sto EPS Insulation Board: nominal 1.0 lb/ft3 (16 kg/m3) Expanded Polystyrene (EPS) insulation 
board in compliance with ASTM E 2430 and ASTM C 578 Type I requirements and listed, 
labeled, and furnished in accordance with Section 1.06C. 

2.5 BASE COAT  

A. Cementitious Base Coat 

1. Sto BTS Plus – factory blended one component polymer modified portland cement based 
high build base coat.  Also used as a leveler for concrete and masonry surfaces 

2.6 REINFORCING MESHES  

A. Standard Mesh 

1. Sto Mesh – nominal 4.5 oz/yd2 (153 g/m2), symmetrical, interlaced open-weave glass 
fiber fabric made with alkaline resistant coating for compatibility with Sto materials  

B. Specialty Meshes 

1. Sto Detail Mesh – nominal 4.2 oz/yd2 (143 g/m2), flexible, symmetrical, interlaced glass 
fiber fabric, with alkaline resistant coating for compatibility with Sto materials  

2.7 FINISH COAT 

A. Stolit® – acrylic based textured wall finish with graded marble aggregate 

2.8 JOB MIXED INGREDIENTS 

A. Water – clean and potable 

B. Portland cement – Type I, Type II, or Type I-II in conformance with ASTM C 150 

2.9 ACCESSORIES 

A. Starter Track – rigid PVC (polyvinyl chloride) plastic track Part No. STDE as furnished by 
Plastic Components, Inc., 9051 NW 97th Terrace, Miami, FL  33178 (800 327 – 7077). 

B. Sto-Mesh Corner Bead Standard – one component PVC (polyvinyl chloride) accessory with 
integral reinforcing mesh for outside corner reinforcement.   

C. Sto Drip Edge Profile - one component PVC (polyvinyl chloride) accessory with integral 
reinforcing mesh that creates a drip edge and plaster return. 

2.10 MIXING 

A. Sto Gold Coat – mix with a clean, rust-free high speed mixer to a uniform consistency 

B. Sto BTS Plus – mix ratio with water: 5-6.5 quarts (4.7-6.2 L) of water per 47 pound (21.3 kg) 
bag of Sto BTS Plus. Pour water into a clean mixing pail. Add Sto BTS Plus, mix to a uniform 
consistency and allow to set for approximately 5 minutes. Adjust mix if necessary with 
additional Sto BTS Plus or water and remix to a uniform trowel consistency. Avoid 
retempering. Keep mix ratio consistent.  Do not exceed maximum water amount in mix ratio. 



Emergency Dispatch Center                                                          ETC Project Number 150303CPAG 
Paragould, Arkansas 

C. Stolit – mix with a clean, rust-free high speed mixer to a uniform consistency. A small amount 
of water may be added to adjust workability. Limit addition of water to amount needed to 
achieve the finish texture. 

D. Mix only as much material as can readily be used 

E. Do not use anti-freeze compounds or other additives 

PART 3 EXECUTION 

3.1 ACCEPTABLE INSTALLERS 

A. Prequalify under Quality Assurance requirements of this specification (section 1.06 B) 

3.2 EXAMINATION 

A. Inspect concrete and masonry substrates prior to start of application for: 

1. Contamination—algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, grease, 
laitance, mildew or other foreign substances 

2. Surface absorption and chalkiness 

3. Cracks—measure crack width and record location of cracks 

4. Damage and deterioration such as voids, honeycombs and spalls 

5. Moisture content and moisture damage—use a moisture meter to determine if the surface 
is dry enough to receive the products and record any areas of moisture damage 

6. Compliance with specification tolerances—record areas that are out of tolerance (greater 
than ¼ inch in 8-0 feet [6mm in 2438 mm] deviation in plane) 

B. Inspect sheathing application for compliance with applicable requirement and installation in 
conformance with specification and manufacturer requirements: 

1. Glass Mat Faced gypsum sheathing compliant with ASTM C 1177 

2. Exterior Grade and Exposure I wood based sheathing – APA Engineered Wood 
Association E 30 

3. Cementitious sheathing – consult manufacturer 

4. Attachment into structural supports with adjoining sheets abutted (gapped if wood-based 
sheathing) and fasteners at required spacing to resist design wind pressures as 
determined by design professional 

5. Fasteners seated flush with sheathing surface and not over-driven  

C. Report deviations from the requirements of project specifications or other conditions that might 
adversely affect the Air/Moisture Barrier and the EIFS installation to the General Contractor. 
Do not start work until deviations are corrected. 

3.3 SURFACE PREPARATION 

A. Remove surface contaminants on concrete, concrete masonry, gypsum sheathing, or coated 
gypsum sheathing surfaces 

B. Repair cracks, spalls or damage in concrete and concrete masonry surfaces  and level 
concrete and masonry surfaces to comply with required tolerances 
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C. Apply conditioner (consult Sto) by spray or roller to chalking or excessively absorptive surfaces 
or pressure wash to remove surface chalkiness 

D. Remove fasteners that are not anchored into supporting construction and seal holes with air 
barrier material 

E. Seal over-driven fasteners with air barrier material and install additional fasteners as needed 
to comply with fastener spacing requirement 

F. Fill large gaps between sheathing or voids around pipe, conduit, scupper, and similar 
penetrations with spray foam and shave flush with surface (refer to Sto Details) 

G. Replace weather-damaged sheathing and repair or replace damaged or cracked sheathing 

 

3.4 INSTALLATION 

NOTE: The air/moisture barrier described below is one set of materials in the 
air barrier system and the moisture protection for the structure.  
Installation of the air/moisture barrier must be integrated with flashing 
and other air and moisture barrier materials to ensure that where 
water is likely to penetrate the wall assembly, it will be drained to the 
exterior at the source of the leak. Proper air barrier connections and 
integration of the air/moisture barrier through proper sequencing of 
work and coordination of trades is necessary for a complete air barrier 
system and complete moisture protection. 

IMPORTANT:  Ensure the air/moisture barrier surface (Sto Gold Coat), insulation 
board surface, and reinforced base coat surface are free of surface 
contamination.  Install Sto EPS Insulation Board within 30 days of the 
application of Sto Gold Coat, or clean the surface and recoat with Sto 
Gold Coat.    

3.4.1 Air/Moisture Barrier Installation over Exterior or Exposure I Wood-Based Sheathing 
(Plywood and OSB), Glass Mat Faced Gypsum Sheathing in Compliance with ASTM C 1177, 
and Concrete, or Concrete Masonry (CMU) Wall Construction 

A. Transition Detailing with StoGuard Transition Membrane 

At floor line deflection joints up to 1 inch (25 mm) wide, and static joints and transitions such 
as: sheathing to foundation, dissimilar materials (i.e., CMU to frame wall), flashing shingle-lap 
transitions, and wall to balcony floor slab or ceiling: 

1. Apply waterproof coating (Sto Gold Coat) liberally to properly prepared surfaces with 
brush, roller, or spray. 

2. Place pre-cut lengths of StoGuard Transition Membrane centered over the transition in 
the wet coating.  At changes in plane crease the membrane and similarly place the 
membrane material in the wet coating.  At floor line deflection joints achieve a slightly 
concave profile (recessed into the joint) of the membrane. 

3. Immediately top coat the membrane with additional coating and apply pressure with 
brush or roller to fully embed the membrane in the coating and achieve a smooth and 
wrinkle-free surface without gaps or voids.   

4. Apply coating liberally along all top horizontal edges on walls and along all edges on 
balcony floor slabs to fully seal the edges.   
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5. Overlap minimum 2 inches (51 mm) at ends and adhere lap seams together with coating.  
Shingle lap vertical seams and vertical to horizontal intersections with minimum 2 inch 
(51 mm) overlap.   

At movement joints up to 1 inch (25 mm) wide with up to + 50% movement such as masonry 
control joints, and through wall joints in masonry or frame construction: 

1. Insert backer rod sized to friction fit in the joint (diameter 25% greater than joint width).   

2. Recess the backer rod ½ inch (13 mm).  

3. Apply the waterproof coating liberally to properly prepared surfaces with brush, roller, or 
spray along the outer surface on each side of the joint (not in the joint).   

4. Immediately place the membrane by looping it into the joint against the backer rod 
surface to provide slack.   

5. Embed the membrane in the wet coating along the outer surface on the sides of the joint 
by top coating with additional coating material and applying pressure with a brush or 
roller. 

For all applications, after the membrane installation is complete and the waterproof coating is 
dry: 

1. Apply a final liberal coat of the waterproof coating to all top horizontal edges on walls to 
ensure waterproofing integrity.  Similarly apply coating at all edges on balcony floor slabs. 

2. Inspect the installed membrane for fish mouths, wrinkles, gaps, holes or other 
deficiencies.  Correct fish mouths or wrinkles by cutting, then embedding the area with 
additional coating applied under and over the membrane.   

3. Seal gaps, holes, and complex geometries at three dimensional corners with Sto Gold 
Coat and Sto Guard Fabric.  

B. Rough Opening Protection (select 1, 2, or 3 for frame construction; for concrete or concrete 
masonry rough openings with wood bucks and similar openings with complex 3-dimensional 
geometry, select no. 3, StoGuard RapidSeal): 

1. Sto Gold Coat with StoGuard Fabric: apply Sto Gold Coat liberally by spray or roller to 
corners of openings, immediately place StoGuard RediCorners in the wet coating, and 
apply additional coating over the RediCorners to completely embed them.  After all 
corners have been completed apply Sto Gold Coat liberally to the entire rough opening, 
immediately place StoGuard Fabric in the wet coating, smooth any wrinkles with a brush 
or roller, and apply additional coating over the fabric to completely embed it.  Overlap all 
seams minimum 2 inches (51 mm).  Once completed top coat with additional coating as 
needed to completely seal the surface.  Allow to dry and inspect for pinholes or voids.  If 
pinholes or voids are present, seal with additional coating or StoGuard RapidSeal (refer 
to Sto Detail 20.20F). 

C. Sheathing Joint Treatment (select one) 

1. Sto Gold Coat with StoGuard Fabric: apply Sto Gold Coat liberally by spray or roller along 
sheathing joints and immediately place 4 inch (102 mm) wide fabric centered over the 
joints into the wet coating, and 6 inch (152 mm) wide fabric centered and folded at inside 
and outside corners into the wet coating.  Smooth any wrinkles with a brush or roller and 
apply additional coating to completely embed the fabric.  Overlap seams minimum 2 
inches (51 mm).  

D. Air/Moisture Barrier Coating Installation 
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1. Plywood and Gypsum Sheathing: apply waterproof coating by spray or roller over 
sheathing surface, including the dry joint treatment, rough opening protection, and 
transition areas, to a uniform wet mil thickness of 10 mils in one coat.  Use ½ inch (13 
mm) nap roller for plywood.  Use ¾ inch (19 mm) nap roller for glass mat faced gypsum 
sheathing.  Protect from weather until dry. 

2. OSB Sheathing: apply waterproof coating by spray or with a ¾ inch (19 mm) nap roller to 
sheathing surface to a uniform wet mil thickness of 10 mils.  Protect rough openings, 
joints, and parapets (Paragraph 3.04D), then apply a second coat of waterproof coating.   

3. CMU Surfaces:  

a. Repair static cracks up to 1/2 inch (13 mm) wide with StoGold Coat and Sto Guard 
Fabric.. Rake the crack with a sharp tool to remove loose or friable material and 
blow clean with oil-free compressed air. Apply the crack filler with a trowel or putty 
knife over the crack and tool the surface smooth. (Note: For moving cracks or 
cracks larger than ½ inch [13mm]), consult with a structural engineer for repair 
method). Protect repair from weather until dry. 

b. Liberally apply two coats of Sto Gold Coat to the surface with a ¾ inch nap roller or 
spray equipment to a minimum wet thickness of 10 – 30  mils each, depending on 
surface condition. Additional coats may be necessary to provide a void and pinhole 
free surface.  Protect from weather until dry. 

IMPORTANT: Sto Gold Coat functions as an air and moisture barrier on normal 
weight concrete masonry wall construction with flush (struck flush with 
the surface of the CMU) or concave joints when minimum two liberal 
coats are applied. Additional coats may be necessary depending on 
the condition of the CMU wall surface, CMU porosity, joint profile, and 
other variables that may exist. For ”rough” CMU wall surfaces, skim 
coat the entire surface with one of Sto’s cementious levelers (Sto BTS 
Plus or Sto BTS Xtra) before application of Sto Gold Coat. A VOID 
AND PINHOLE FREE SURFACE must be achieved for Sto Gold Coat 
to properly function as an air and moisture barrier on CMU wall 
surfaces. 

E. Air /Moisture Barrier Connections and Shingle Laps 

1. Coordinate installation of connecting air barrier components with other trades to provide a 
continuous air tight membrane. 

2. Coordinate installation of flashing and other moisture protection components with other 
trades to achieve complete moisture protection such that water is directed to the exterior, 
not into the wall assembly, and drained to the exterior at sources of leaks (windows, 
doors and similar penetrations through the wall assembly). 

3. Splice-in head flashings above windows, doors, floor lines, roof/sidewall step flashing, 
and similar locations with StoGuard detail component to achieve shingle lap of the 
air/moisture barrier such that water is directed to the exterior. 

NOTE: Windows and doors are typically installed immediately following 
installation of the air/moisture barrier and work should be sequenced 
accordingly.  Consult with window manufacturer for installation 
requirements to maintain air barrier continuity and for head, jamb, sill 
flashing and perimeter sealant requirements needed to prevent leaks 
into the wall assembly. 
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3.4.2 EIFS Installation  

A. Starter Track 

1. Strike a level line at the base of the wall to mark where the top of the starter track 
terminates.  

2. Attach the starter track even with the line into structural supports with the proper fastener: 
Type S-12 corrosion resistant screws for steel framing with minimum 3/8 inch (9 mm) and 
three thread penetration, galvanized or zinc coated nails for wood framing with minimum 
3/4 inch (19 mm) penetration, and corrosion resistant concrete or masonry screws with 
minimum 1 inch (25 mm) penetration for concrete or CMU.  Attach between studs into 
blocking as needed to secure the track flat against the wall surface.  Attach at maximum 
16 inches (406 mm) on center into framing.  For solid wood sheathing or 
concrete/masonry surfaces, attach directly at 12 inches (305 mm) on center maximum. 

3. Butt sections of starter track together.  Miter cut outside corners and abut.  Snip front 
flange of one inside corner piece (to allow EPS insulation board to be seated inside of 
track) and abut. 

4. Install Starter Track at other EIFS terminations as designated on detail drawings: above 
roof along dormers or gable end walls, and beneath window sills with concealed flashing 
(refer to Sto Details). 

B. Detail Splice Strips for Starter Track, Flashing at Floor Lines, Head of Windows and Doors 

1. Starter Track, Window/Door Head Flashing, Floor Line Flashing, and Roof/Side Wall Step 
Flashing: Install minimum 4 inch (100 mm) wide detail component over back flange of 
starter track, floor line flashing, head flashing, and roof/side wall step flashing.  Center the 
detail component so it spans evenly between the back leg of flashing (or accessory) and 
the coated sheathing. Make a smooth transition to the coated sheathing with a trowel, 
knife, or roller, depending on the detail component material being used.  When Sto Gold 
Fill with StoGuard Mesh is the detail component apply another coat of the waterproof 
coating over the detail area.  Do not leave detail components exposed for more than 30 
days. 

C. Backwrapping 

1. Apply a strip of detail mesh to the dry air/moisture barrier at all system terminations 
(windows, doors, expansion joints, etc.) except where the Starter Track is installed.  The 
mesh must be wide enough to adhere approximately 4 inches (100 mm) of mesh onto the 
wall, be able to wrap around the insulation board edge and cover a minimum of 2 ½ 
inches (64 mm) on the outside surface of the insulation board.  Attach mesh strips to the 
air/moisture barrier and allow them to dangle until the backwrap procedure is completed 
(paragraph 3.04 G1). Alternatively, pre-wrap terminating edges of insulation board. 

NOTE: Backwrapping can be replaced by “pre-wrapping” terminating edges 
of insulation board with Sto Mesh or Sto Detail Mesh embedded in the 
Sto base coat.  This method is often preferred to facilitate installation 
in the field.  This method may also be used in conjunction with 
flashing at the base of the wall, roof/wall intersections, floor lines, and 
similar terminations to replace the starter track. 

D. Adhesive Application and Installation of Insulation Board 

1. Ensure the air/moisture barrier surface (Sto Gold Coat) is free of surface contamination.  
Install the insulation board within 30 days of the application of the air/moisture barrier 
coating (Sto Gold Coat), or clean the surface and recoat with Sto Gold Coat. 
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2. Rasp the interior lower face of insulation boards to provide a snug friction fit into the 
Starter Track. (Note: rasping prevents an outward bow at the Starter Track). 

IMPORTANT:  Adhesive tack time varies with temperature and humidity.  High 
temperature or high humidity decreases tack time.  Low temperature 
or low humidity increases tack time.  Generally adhesive will remain 
tacky between 1-5 minutes.  If adhesive “skins” remove it and apply 
fresh adhesive.   

Place insulation boards in a running bond pattern on the wall with the long 
dimension horizontal.  Start by inserting the lower edge of the boards inside the 
starter track at the base of the wall until they contact the bottom of the track. Apply 
light pressure when placing the boards.  After boards have been in place for 5-10 
minutes use a straight edge to lightly press the boards inward and keep board joints 
flush, as post expansion of the adhesive may force boards slightly outward.   

a. Cementitious Adhesive (Sto BTS Plus): apply adhesive to the back of the insulation 
board with the proper size (1/2 x ½ x 2 inch [13 x 13 x 51 mm]) stainless steel 
notched trowel.  Apply uniform ribbons of adhesive parallel with the SHORT 
dimension of the board so that when boards are placed on the wall the ribbons will 
be VERTICAL. Apply adhesive uniformly so ribbons of adhesive do not converge.  
Immediately place insulation boards in a running bond pattern on the wall with the 
long dimension horizontal.  Start by inserting the lower edge of the boards inside the 
starter track at the base of the wall until they contact the bottom of the track. Apply 
firm pressure over the entire surface of the boards to ensure uniform contact of 
adhesive.  IMPORTANT: do not delay installation once adhesive is applied.  If 
adhesive “skins” remove it and apply fresh adhesive.  

3. Bridge sheathing joints by a minimum of 6 inches (152 mm). Interlock inside and outside 
corners. 

4. Butt all board joints tightly together to eliminate any thermal breaks. Care must be taken 
to prevent any adhesive from getting between the joints of the boards. 

5. Cut insulation board in an L-shaped pattern to fit around openings. Do not align board 
joints with corners of openings. 

6. Check for satisfactory contact of the insulation board with the substrate.  If any boards 
have loose areas use the spray foam adhesive dispensing pistol to create a hole through 
the board and inject adhesive to attach the loose area.  Allow the adhesive to expand to 
the outer face of the board while withdrawing the pistol.  Cut excess adhesive flush with 
the surface of the insulation.  Do not use nails, screws, or any other type of non-thermal 
mechanical fastener. 

E. Slivering and Rasping of Insulation Board Surface 

1. Make sure insulation boards are fully adhered to the substrate before proceeding to steps 
3.04 E2 and 3.04 E3 below. 

2. Fill any open joints in the insulation board layer with slivers of insulation or the spray 
foam adhesive.  

3. Rasp the insulation board surface to achieve a smooth, even surface and to remove any 
ultraviolet ray damage. 

F. Trim, Reveals and Projecting Aesthetic Features 
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NOTE: Reveals/aesthetic grooves may be designed into the system to 
accommodate workability on multi-level buildings or lengthy wall 
sections. 

1. Attach features and trim where designated on drawings with adhesive to a base layer of 
insulation board or to the coated sheathing surface.  Fill any gaps between the trim and 
base layer of insulation with spray foam adhesive and rasp flush with the trim surface.  
Slope the top surface of all trim/features minimum 1:2 (27°) and the bottom of all 
horizontal reveals minimum 1:2 (27°). 

2. Cut reveals/aesthetic grooves with a hot-knife, router or groove-tool in locations indicated 
on drawings. 

3. Offset reveals/aesthetic grooves minimum 3 inches (75 mm) from insulation board joints. 

4. Do not locate reveals/aesthetic grooves at high stress areas. 

5. Ensure minimum ¾ inch (19 mm) thickness of insulation board at the bottom of the 
reveals/aesthetic grooves. 

G. Completion of Backwrapping 

1. Complete the backwrapping procedure by applying base coat to exposed edges of 
insulation board and approximately 4 inches (100 mm) onto the face of the insulation 
board. Pull mesh tight around the board and embed it in the base coat with a stainless 
steel trowel. Use a corner trowel for clean, straight lines. Smooth any wrinkles or gaps in 
the mesh. 

H. Accessory Installation 

1. Corner Bead: cut the corner bead accessory to proper length as needed.  Use full pieces 
wherever possible and avoid using short filler pieces.  Offset accessory butt joints from 
substrate joints.   Apply base coat with a stainless steel trowel to an approximate 
thickness of 1/8 inch (3 mm) to the outside corner area that will receive the accessory.  
Immediately place the accessory directly into the wet base coat material.  Do not slide 
into place.  Press the accessory into place.  A corner trowel is best for this purpose. 
Embed and completely cover the mesh and PVC by troweling from the corner to the edge 
of the mesh so that no mesh or PVC color is visible.  Avoid excess build-up of base coat 
and feather along mesh edges.  Adjoin separate pieces by abutting PVC to PVC and 
overlapping the mesh “tail” from one piece onto the next piece.  Fully embed the 
accessory and mesh “tail” in base coat material.  When installing field mesh 
reinforcement overlap accessory mesh and PVC.  Remove any excess base coat from 
the outside corner.  

NOTE: Install the corner bead accessory prior to the application of field mesh.  If 
installing a multi-layer mesh system such as StoTherm ci high impact systems 
with Sto Armor Mat or Sto Armor Mat XX, install the corner bead accessory over 
the first layer of mesh and before the final layer of mesh is installed.   

For additional reinforcement at the corner the field mesh (paragraph 3.4.2  I5 
below) may be wrapped around the corner and extend a minimum of 6 inches 
(152 mm) in one or both directions. 

2. Drip Edge: install the drip edge accessory prior to application of field mesh (paragraph 
3.4.2 I5 below).  Install with arrow on mesh pointing UP.  Cut the accessory to proper 
length as needed.  Use full pieces wherever possible and avoid using short filler pieces.  
Offset accessory butt joints from substrate joints.  Apply base coat with a stainless steel 
trowel to an approximate thickness of 1/8 inch (3 mm) to the area that will receive the 
accessory.  Immediately place the accessory directly into the wet base coat material and 
press into place.  Do not slide into place. Embed and completely cover the mesh and 
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PVC by troweling from the drip edge screed rail to the edge of the mesh.  Avoid excess 
build-up of base coat, feather along mesh edges, and remove any excess base coat from 
the drip edge nosing.  Abut adjoining pieces and install as described above.  When 
installing field mesh reinforcement overlap accessory mesh 4 inches (10 cm) on both 
vertical and horizontal faces so the PVC is overlapped, and remove any excess base 
coat from the drip edge nosing.  On vertical and horizontal faces of the accessory install 
finish to the drip edge lines and remove any protruding finish from the drip edge nosing.     

I. Base Coat and Reinforcing Mesh Application 

1. Ensure the insulation board is firmly adhered and free of surface contamination or UV 
degradation, and is thoroughly rasped before commencing the base coat application.   

2. Apply minimum 9x12 inch (225x300 mm) diagonal strips of detail mesh at corners of 
windows, doors, and all penetrations through the system. Embed the strips in wet base 
coat and trowel from the center to the edges of the mesh to avoid wrinkles. 

3. Apply detail mesh at trim, reveals and projecting architectural features. Embed the mesh 
in the wet base coat.  Trowel from the base of reveals to the edges of the mesh. 

4. Standard mesh application: Apply base coat over the insulation board, including areas 
with Ultra-High impact mesh, with a stainless steel trowel to a uniform thickness of 
approximately ⅛ inch (3 mm). Work horizontally or vertically in strips of 40 inches 
(1016mm), and immediately embed the mesh into the wet base coat by troweling from 
the center to the edge of the mesh. Overlap mesh not less than 2-½ inches (64 mm) at 
mesh seams and at overlaps of detail mesh. Feather seams and edges.  Double wrap all 
inside and outside corners with minimum 6 inch (152 mm) overlap in each direction 
(optional if corner bead accessory is used – see NOTE to paragraph 3.4.2 H1 above).  
Avoid wrinkles in the mesh. The mesh must be fully embedded so that no mesh color 
shows through the base coat when it is dry. Re-skim with additional base coat if mesh 
color is visible. 

5. Sloped Surfaces: for trim, reveals, aesthetic bands, cornice profiles, sills or other 
architectural features that project beyond the vertical wall plane more than 2 inches (51 
mm) apply waterproof base coat with a stainless steel trowel to the sloped surface and 
minimum four inches (100 mm) above and below it.  Embed standard mesh or detail 
mesh in the waterproof base coat and overlap mesh seams a minimum of 2-½ inches (65 
mm). 

6. Allow base coat to thoroughly dry before applying primer or finish. 

NOTE: All trim and projecting architectural features must have a minimum 1:2 
[27°] slope along their top surface. All horizontal reveals must have a 
minimum 1:2 [27°] slope along their bottom surface. Increase slope for 
northern climates to prevent accumulation of ice/snow and water on 
surface. Where trim/feature or bottom surface of reveal projects more 
than 2 inches (51 mm) from the face of the EIFS wall plane, protect 
the weather exposed sloped surface with waterproof base coat.  
Maximum insulation board thickness is 12 inches (305 mm), 
which includes trim and architectural features. Periodic 
inspections and increased maintenance may be required to maintain 
surface integrity of the EIFS on sloped, weather exposed surfaces.  
Limit projecting features to easily accessible areas and limit total area 
to facilitate maintenance and minimize maintenance burden. Refer to 
Sto Details. 

Do not use the EIFS on weather exposed projecting ledges, sills, or 
other projecting features unless supported by framing or other 
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structural support and protected with metal coping or flashing.  Refer 
to Sto Detail 10.61. 

J. Finish Coat Application 

1. Ensure the base coat surface or primed base coat is free of surface contamination before 
commencing the finish application.   

2. Apply finish directly over the base coat or primed base coat when dry. Apply finish by 
spray or stainless steel trowel, depending on the finish specified.  Follow these general 
rules for application of finish: 

a. Avoid application in direct sunlight. 

b. Apply finish in a continuous application, and work to an architectural break in the 
wall. 

c. Weather conditions affect application and drying time. Hot or dry conditions limit 
working time and accelerate drying.  Adjustments in the scheduling of work may be 
required to achieve desired results.  Cool or damp conditions extend working time 
and retard drying and may require added measures of protection against wind, dust, 
dirt, rain and freezing. Adjust work schedule and provide protection. 

d. Do not install separate batches of finish side-by-side. 

e. Do not apply finish into or over sealant joints. Apply finish to outside face of wall 
only. 

f. Do not apply finish over irregular or unprepared surfaces, or surfaces not in 
compliance with the requirements of the project specifications. 

3.5 PROTECTION 

A. Provide protection of installed materials from water infiltration into or behind them 

B. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous 
high humidity until they are fully dry 

3.6 CLEANING, REPAIR AND MAINTENANCE 

A. Clean and maintain the EIFS for a fresh appearance and to prevent water entry into and 
behind the system.  Repair cracks, impact damage, spalls or delamination promptly. 

B. Maintain adjacent components of construction such as sealants, windows, doors, and flashing, 
to prevent water entry into or behind the EIFS and anywhere into the wall assembly   

C. Refer to Sto reStore Repair and Maintenance Guide (reStore Program) for detailed information 
on restoration – cleaning, repairs, recoating, resurfacing and refinishing, or re-cladding 

  

ATTENTION 

Sto products are intended for use by qualified professional contractors, not consumers, as a component of a 
larger construction assembly as specified by a qualified design professional, general contractor or builder.  They 
should be installed in accordance with those specifications and Sto’s instructions.  Sto Corp. disclaims all, and 
assumes no, liability for on-site inspections, for its products applied improperly, or by unqualified persons or 
entities, or as part of an improperly designed or constructed building, for the nonperformance of adjacent 
building components or assemblies, or for other construction activities beyond Sto’s control.  Improper use of Sto 
products or use as part of an improperly designed or constructed larger assembly or building may result in 

http://www.stocorp.com/index.php/en/2009071430/Services/restore/menu-id-114.html
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serious damage to Sto products, and to the structure of the building or its components.  STO CORP. 
DISCLAIMS ALL WARRANTIES EXPRESS OR IMPLIED EXCEPT FOR EXPLICIT LIMITED WRITTEN 
WARRANTIES ISSUED TO AND ACCEPTED BY BUILDING OWNERS IN ACCORDANCE WITH STO’S 
WARRANTY PROGRAMS WHICH ARE SUBJECT TO CHANGE FROM TIME TO TIME.  For the fullest, most 
current information on proper application, clean-up, mixing and other specifications and warranties, cautions and 
disclaimers, please refer to the Sto Corp. website, www.stocorp.com. 

http://www.stocorp.com/
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ENGINE GENERATORS G1 & G2   263213 
 

PART 1  GENERAL 

1.1  SUMMARY 

A This section includes the following items from a single supplier: 
1. Two (2) Engine Generator Sets. 
2. Enclosures 
3. Related Accessories as specified 

B Related Requirements 
1. It is the intent of this specification to secure an engine-driven generator set that has been 

prototype tested, factory built, production-tested, and site-tested together with all accessories 
necessary for a complete installation as shown on the plans and drawings and specified herein. 

2. Any exceptions to the published specifications shall be subject to the approval of the engineer and 
submitted minimum 10 days prior to the closing of the bid with a line by line summary 
description of all the items of compliance, any items that have been are omitted or have been 
taken exception to, and a complete description of all deviations. 

3. It is the intent of this specification to secure a generator set system that has been tested during 
design verification, in production, and at the final job site. The generator set will be a commercial 
design and will be complete with all of the necessary accessories for complete installation as 
shown on the plans, drawings, and specifications herein. The equipment supplied shall meet the 
requirements of the National Electrical Code and applicable local codes and regulations. 

4. All equipment shall be new and of current production by an international, power system 
manufacturer of generators, transfer switches, and paralleling switchgear.  The manufacturer shall 
be a supplier of a complete and coordinated system. There will be single-source responsibility for 
warranty, parts, and service through a factory-authorized representative with factory-trained 
technicians within 25 miles of project site. 

  
1.2 SUBMITTALS 

A Action Submittals 
1. Product Data 

a The submittal shall include prototype test certification and specification sheets showing all 
standard and optional accessories to be supplied; schematic wiring diagrams, dimension 
drawings, and interconnection diagrams identifying by terminal number each required 
interconnection between the generator set, the transfer switch, and the remote annunciator 
panel if it is included elsewhere in these specifications. 

B Informational Submittal 
1. Certificates 

a The generator set shall be listed to UL 2200 or submitted to an independent third party 
certification process to verify compliance as installed. 

b The generator set shall be IBC Certified as meeting the required maximum seismic design 
acceleration level per the International Building Code 2000/2003 or 2006 for the specific 
job site.  The generator shall be analyzed or shake tested by a third party, accompanied by 
a Certificate of Compliance, and include a seismic label on the generator set (per Section 
1702 of the IBC Code).  Seismic certified generators shall be installed per the specific 
seismic instructions provided by the manufacturer. 
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C Closeout Submittal 
1. Maintenance Contracts 
2. Operation And Maintenance Data 
3. Warranty Documentation 
4. Record Documentation 

 
1.3  QUALITY ASSURANCE 

 
A Regulatory Agency 

1. The generator set shall conform to the requirements of the following codes and standards: 
a CSA C22.2, No. 14-M91 Industrial Control Equipment. 
b EN50082-2, Electromagnetic Compatibility-Generic Immunity Requirements, Part 2: 

Industrial. 
c EN55011, Limits and Methods of Measurement of Radio Interference Characteristics of 

Industrial, Scientific and Medical Equipment. 
d IEC8528 part 4, Control Systems for Generator Sets. 
e IEC Std 61000-2 and 61000-3 for susceptibility, 61000-6 radiated and conducted 

electromagnetic emissions. 
f IEEE446 Recommended Practice for Emergency and Standby Power Systems for 

Commercial and Industrial Applications. 
g NFPA 70, National Electrical Code, Equipment shall be suitable for use in systems in 

compliance to Article 700, 701, and 702. 
h NFPA 99, Essential Electrical Systems for Health Care Facilities. 
i NFPA 110, Emergency and Standby Power Systems.  The generator set shall meet all 

requirements for Level 1 systems.   Level 1 prototype tests required by this standard shall 
have been performed on a complete and functional unit. Component level type tests will 
not substitute for this requirement. 

 
2. Qualifications 

a The equipment shall be produced by a manufacturer who is ISO 9001 certified for the 
design, development, production and service of its complete product line. 

b The power system shall be produced by a manufacturer who has produced this type of 
equipment for a period of at least 10 years and who maintains a service organization 
available twenty-four hours a day throughout the year. 

 
3. Manufacturers 

a The power system shall be furnished by a single manufacturer who shall be responsible 
for the design, coordination, and testing of the complete system.  The entire system shall 
be installed as shown on the plans, drawings, and specifications herein.  

b The generator sets described herein is a Kohler model 125REZGC, and it is with the price 
of this equipment that the contractor of this section shall enter with his proposal at bid 
time. If the contractor wishes to propose equivalent equipment, it is to be submitted in a 
separate document at bid time.  All additional costs associated with re-engineering and 
mechanical & electrical modifications to the installation will be at the contractor’s 
expense. The contractor must also supply the details listed below with his equivalent 
proposal: 

 
 The associated credit for the equivalent equipment 
 Any deviations from the specifications in a line by line format 
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 The weight & outline dimensions 
 
Upon request, the manufacturer shall provide a notarized letter certifying compliance with all 
of the requirements of this specification. The certification shall identify, by serial number(s), 
the equipment involved.  No exceptions to the specifications shall be allowed or included in 
the certification. 
 

1.4 WARRANTY OR BOND 

A Manufacturer’s Warranty 
1. The generator set shall include a standard warranty covering five (5) years or 3000 hrs, whichever 

occurs first, to guarantee against defective material and workmanship in accordance with the 
manufacturer's published warranty from the date of initial startup. 

2. The generator set manufacturer and its distributor shall maintain a 24-hour parts and service 
organization.  This organization shall regularly engage in maintenance contract programs to 
perform preventive maintenance and service on equipment similar to that specified.  A service 
agreement shall be available and shall include system operation under simulated operating 
conditions; adjustment to the generator set, transfer switch, and switchgear controls as required, 
and certification in the owner's maintenance log of repairs made and functional tests performed 
on all systems. 
 

PART 2  PRODUCTS  

2.1  EQUIPMENT 

A Equipment 
1. The generator set shall be a Kohler model 125REZGC with a 4T13X alternator.  It shall provide 

131.25 kVA and 105.00 kW when operating at 120/240 volts, 1-phase, 60 Hz. The generator set 
shall be capable of a 130°C Standby rating while operating in an ambient condition of less than or 
equal to 77 °F and a maximum elevation of 500 ft above sea level. The standby rating shall be 
available for the duration of the outage. 

B Engine 
1. The minimum 8.8 liter displacement engine shall deliver a minimum of 162 HP at a governed 

engine speed of 1800 rpm, and shall be equipped with the following: 
a. Electronic isochronous governor capable of 0.5% steady-state frequency regulation 
b. 12-volt positive-engagement solenoid shift-starting motor 
c. 70-ampere automatic battery charging alternator with a solid-state voltage regulation 
d. Positive displacement, full-pressure lubrication oil pump, cartridge oil filters, dipstick, and 

oil drain 
e. Dry-type replaceable air cleaner elements for normal applications 
f. The engine shall be turbo charged and fueled by LP liquid fuel.  
g. The engine shall have a minimum of 8 cylinders and be liquid-cooled  

 
2. The engine shall be EPA certified from the factory 
3. The generator must accept rated load in one-step. 

C Cooling System 
1. The engine shall be liquid-cooled by a closed loop, unit mounted radiator rated to operate the 

generator set at full load at an ambient temperature of 50 degrees C (122 degrees F).  The radiator 
fan and other rotating engine parts shall be guarded against accidental contact. 
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D Standard Air Cleaner 

1. The air cleaner shall provide engine air filtration which meets the engine manufacturer's 
specifications under typical operating conditions. 

  
E Battery 

1. Each genset requires a BCI group 31 batteries which must meet the engine manufactures' 
specifications for the ambient conditions specified in Part 1 Project Conditions and shall comply 
with the NFPA requirements for engine cranking cycles.  Each battery shall be rated according to 
SAE Standards J-537 with a minimum cold cranking amp of 630 amps and a minimum reserve 
capacity of 185 Minutes at 80F.  The battery plates shall be constructed of a Calcium-Lead alloy 
to provide long waterless operation and extended battery life. The battery elements must be 
anchor-locked with full-frame grids and tight-packed commercial plates to resist the effects of 
vibration. The battery must contain a handle to aid in lifting and the case must be constructed of 
polypropylene to resist breakage and extend service life. Removable cell covers shall be provided 
to allow for checking of electrolyte specific gravity. 

2. Battery rack and battery cables capable of holding the manufacturer's recommended batteries 
shall be supplied. 
 

F Housing 
1. Sound Attenuated Enclosure 

a The generator set shall be supplied with a Sound Attenuated Enclosure, providing a sound 
pressure of 73.5 dB(A) while the generator is operating at 100% load at 7 meters (23 feet) 
– free field – using acoustic insulation and acoustic-lined inlet hoods, constructed from 
steel panels.  The acoustic insulation used shall meet UL 94 HF1 flammability 
classification.  The enclosure shall be manufactured from bolted panels to facilitate 
service, future modifications, or field replacement.  The enclosure shall use external 
vertical air inlet and outlet hoods with 90 degree angles to discharge air up and reduce 
noise.  The enclosure shall have an integral rodent guard and skid end caps and shall have 
bracing to meet 241 kph (150 mph) wind loading. 

b The enclosure components and skid shall be cleaned with a two-stage alkaline cleaning 
process to remove grease, grit, and grime from parts. Components shall then be subjected 
to a Zirconium-based conversion coating process to prepare the metal for electrocoat (e-
coat) adhesion.  All enclosure parts shall receive an 100% epoxy primer electrocoat (e-
coat) with high-edge protection.  Following the e-coat process, the parts shall be finish 
coated with powder baked paint for superior finish, durability, and appearance with a 
Power ArmorTM industrial finish that provides heavy duty durability in harsh conditions, 
and is fade-, scratch- and corrosion-resistant.   

c The enclosure must surpass a 3,000 hour salt spray corrosion test per ASTM B-1117.  
d Enclosures will be finished in the manufacturer's standard color. 
e The enclosures shall allow the generator set to operate at full load in an ambient 

temperature of 50°C with no additional derating of the electrical output of the generator 
set. 

f Enclosures shall be equipped with sufficient side and end doors to allow access for 
operation, inspection, and service of the unit and all options. Minimum requirements are 
two doors per side. When the generator set controller faces the rear of the generator set, an 
additional rear facing door is required. Access to the controller and main line circuit 
breaker shall meet the requirements of the National Electric Code. 

g Doors shall be fitted with hinges, hardware, and the doors shall be removable.  
h Doors shall be equipped with lockable latches. Locks shall be keyed alike. Door locks 

shall be recessed to minimize potential of damage to door/enclosure. 
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i A duct between the radiator and air outlet shall be provided to prevent re-circulation of hot 
air. 

j The complete exhaust system shall be internal to the enclosure. 
k The critical silencer shall be fitted with a tailpipe and rain cap.  
 

G Controller 
1. Decision-Maker® 3000 Generator Set Controller 

a. The generator set controller shall be a microprocessor based control system that will 
provide automatic starting, system monitoring, and protection. The controller system 
shall also provide local monitoring and remote monitoring. The control system shall 
be capable of PC based updating of all necessary parameters, firmware, and software. 

b. The controller shall be mounted on the generator set and shall have integral vibration 
isolation. The controller shall be prototype and reliability tested to ensure operation 
in the conditions encountered. 
 

2. Codes and Standards 
a. The generator set controller shall meet NFPA 110 Level 1 requirements and shall 

include an integral alarm horn as required by NFPA. 
b. The controller shall meet NFPA 99 and NEC requirements. 
c. The controller shall be UL 508 listed. 

 
3. Applicability 

a. The controller shall be a standard offering in the manufacturer's controller product 
line. 

b. The controller shall support 12-volt and 24volt starting systems. 
c. The controller's environmental specification shall be: -40°C to 70°C operating 

temperature range and 5-95% humidity, non-condensing. 
d. The controller shall mount on the generator or remotely within 40 feet with viewable 

access. 
 

4. Controller Buttons, Display and Components 
a. The generator set controller shall include the following features and functions: 

1) Push button Master Control buttons. The buttons shall be tactile-feel 
membrane with an indicator light to initiate the following functions: 
a) Run Mode: When in the run mode the generator set shall start as 

directed by the operator. 
b) Off/Reset Mode: When in the Off/Reset mode the generator set shall 

stop, the reset shall reset all faults, allowing for the restarting of the 
generator set after a shutdown.  

c) Auto Mode: When in Auto the mode the generator set shall be ready to 
accept a signal from a remote device.  
 

2) Emergency Stop Switch. The remote stop switch shall be red in color with a 
"mushroom" type head. Depressing the stop button will immediately stop 
the generator set and lockout the generator set for any automatic remote 
starting. 

3) Push Button/Rotary Selector dial. This dial shall be used for selection of all 
Menus and sub-menus. Rotating the dial moves you through the menus, 
pushing the dial selects the menu and function/features in that menu. 
Pushing the button selects the feature/function and sub-menus.  

4) Digital Display. The digital display shall be alphanumeric, with 2 lines of 
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data and approximately 24 charters. The display shall have back lighting for 
ease of operator use in high and low light conditions. The display shall 
display status of all faults and warnings. The display shall also display any 
engine faults. While the generator set is running, the display shall scroll all-
important information across the screen for ease of operator use. The scroll 
can be stopped by pushing the rotary dial. The display shall fall asleep when 
the generator set is not running and will wake-up when the generator set 
starts or the rotary dial is depressed. 

5) Fault Light. The controller shall have an annunciator fault light that glows 
red for faults and yellow for warnings. These faults and warnings shall be 
displayed in the digital display. The fault light will also glow yellow when 
not in AUTO.  

6) Alarm Horn. The controller shall provide an alarm horn that sounds when 
any faults or warnings are present. The horn shall also sound when the 
controller is not in the AUTO mode. 

7) Alarm Silence/Lamp Test Button. When this button is depressed, it shall test 
all controller lamps. This button will also silence the alarm horn when the 
unit is not AUTO. 

8) USB Connection. The controller shall have a USB connection on the face of 
the controller. This connection shall allow for updating of all software and 
firmware. This port shall also allow for all servicing of generator set 
parameters, fault diagnostics and viewing of all controller information via 
use a laptop computer. 

9) Dedicated user inputs. The controller shall have dedicated inputs for remote 
emergency stop switch, remote 2-wire star for transfer switch and auxiliary 
shutdown. 

10) The controller shall have auto resettable circuit protection integral on the 
circuit board.  
 

5. System Controller Monitoring and Status Features and Functions 
a. The generator controller shall display and monitor the following engine and 

alternator functions and allow adjustments of certain parameters at the controller: 
1) Overview menu 

a) Active shutdowns and warnings shall be displayed if present and 
without the need of operator interface 

b) Engine runtime with total hours  
c) Average line to line voltage  
d) Coolant temperature  
e) Fuel level or pressure  
f) Oil pressure  
g) Battery voltage  
h) Software version  
i) Frequency 
j) Average current  

 
2) Engine metering menu. 

a) Engine speed 
b) Oil pressure  
c) Coolant temperature 
d) Battery voltage  
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3) Generator metering menu. 
a) Total power in VA 
b) Total power in W 
c) Rated power % used 
d) Voltage L-L and L-N for all phases 
e) Current L1, L2, L3 
f) Frequency 

 
4) Generator set information. 

a) Generator set model number 
b) Generator set serial number 
c) Controller set number 

 
5) Generator set run time. 

a) Engine run time total hours 
b) Engine loaded total hours 
c) Number of engine starts 
d) Total energy in Kw 

 
6) Generator set system  

a) System voltage 
b) System frequency 50/60Hz 
c) System phase, single/three phase 
d) Power rating kW 
e) Amperage rating 
f) Power type standby/prime 
g) Measurement units, metric/English units adjustable 
h) Alarm silence, always or auto only 

 
7) Generator set calibration, the following are adjustable at the controller. 

a) Voltage L-L and L-N all phases  
b) Current L1, L2, L3 
c) Reset all calibrations 

 

8) Voltage regulation, +/-0.5% regulation, the following is adjustable at the 
controller. 
a) Voltage Adjustable +/- 10%  

 
9) Digital and Analog Inputs and outputs 

a) Displays settings and status 
 

10) Event Log 
a) Stores event history, up to 1000 events 

 
6. Controller Engine control features and functions 

a. Automatic restart - the controller has automatic restart feature that initiates the start 
routine and re-crank after a failed start attempt. 

b. Cyclic cranking - the controller shall have programmable cyclic cranking 
c. Engine starting aid - the controller shall have the capability of providing control for 

an optional engine starting aid. 
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d. The control system shall include time delays for engine start and cool down. 
e. The control system shall interface with the engine ECM and display engine fault 

codes and warnings. The ECM shall also include sender failure monitoring to help 
distinguish between failed senders and actual failure conditions. 

f. The controller shall monitor and display engine governor functions with include 
steady state and transient frequency monitoring 

 
7. Controller Alternator control features and functions  

a. Integrated hybrid voltage regulator. The system shall have integral microprocessor 
based voltage regulator system that provides +/- 5% voltage regulation, no-load to 
full load with three phase sensing. The system is prototype tested and control 
variation of voltage to frequency. The voltage regulator shall be adjustable at the 
controller with maximum +/- 10% adjustable of nominal voltage. 

b. AC output voltage regulator adjustment. The system shall allow for adjustment of 
the integral voltage regulator with maximum of +/- 10% adjustment of the system 
voltage. 

c. Alternator thermal overload protection. The system shall have integral alternator 
overload and short circuit protection matched to each alternator for the particular 
voltage and phase configuration. 

d. Power metering. The controller digitally displays power metering of kW and kVA. 
 

8. Other control features and functions 
a. Event logging. The controller keeps a record of up to 1000 events, for warning and 

shutdown faults. This fault information becomes a stored record of systems events 
and can be reset. 

b. Historical data logging. The controller total number of generator set successful start 
shall be recorded and displayed. 

c. Programmable access. The control system shall include a USB port that gives 
service technicians the ability to provide software and firmware upgrades. The 
system shall also be capable of allowing setting of all critical parameters using the 
service software and a laptop computer. All parameters and setting should be 
capable to being stored on a laptop for future upgrades of printing for analysis. 

 
9. Generator Set Warning, Shutdown Alarm and Status  

a. The generator set shall have alarms and status indication lamps that show non-
automatic status and warning and shutdown conditions. The controller shall 
indicate with a warning lamp and or alarm and on the digital display screen any 
shutdown, warning or engine fault condition that exists in the generator set system. 
The following alarms and shutdowns shall exist as a minimum: 

1) Engine functions 
a) Critical high fuel level (alarm) 
b) ECM communication loss (shutdown) 
c) ECM diagnostics (alarm & shutdown) 
d) Engine overspeed (shutdown) 
e) Engine start aid active 
f) Engine under speed (shutdown) 
g) Fuel tank leak (alarm & shutdown) 
h) High DC battery voltage (alarm) 
i) High coolant temperature (alarm & shutdown) 
j) High fuel level (alarm) 
k) Low DC battery voltage (alarm) 
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l) Low coolant level (shutdown) 
m) Low coolant temperature (alarm) 
n) Low cranking voltage (alarm) 
o) Low engine oil level (alarm & shutdown) 
p) Low fuel level (alarm & shutdown) 
q) Low fuel pressure (alarm) 
r) Low oil pressure (alarm & shutdown) 
s) No coolant temperature signal (shutdown) 
t) No oil pressure signal (shutdown) 
u) Overcrank (shutdown) 
v) Speed sensor fault (alarm) 

 
2) Generator functions 

a) AC sensing loss over & under current (alarm & shutdown)  
b) Alternator protection (shutdown) 
c) Ground fault input (alarm) 
d) kW overload (shutdown) 
e) Locked rotor (shutdown) 
f) Over-frequency (shutdown) 
g) Over AC voltage (shutdown) 
h) Under-frequency (shutdown) 
i) Under AC voltage (shutdown) 
j) Emergency stop (shutdown) 

 
3) Other General functions 

a) Battery charger fault (alarm) 
b) Common fault (shutdown) 
c) Common warning (alarm) 
d) Master switch not in auto (alarm) 
e) Generator running 
f) Input/Output fault (alarm) 

 
4) The generator set controller shall also be capable of meeting all necessary 

NFPA 110 level 1 requirements that include several of the above along with; 
EPS supplying load, Master switch “not in auto”, and contacts for local and 
remote common alarm. 
 

10. Communications  
a. If the generator set engine is equipped with an ECM (engine control module), the 

controller shall communicate with the ECM for control, monitoring, diagnosis, and 
meet SAE J1939 standards 

b. Kohler proprietary RBUS communication shall be available. 
c. A RBUS shall be able to monitor and alter parameters, and start or stop a generator. 
d. The controller shall have the capability to communicate to a personal computer 

(IBM or compatible) and appropriate application software 
e. A variety of connections shall be available based on requirements: 

1) A single control connection to a PC via USB 
2) Internet connection via Ethernet  

 
f. Generator and transfer switch controls shall be equipped with communications 

modules capable of connecting to the same communication network. 
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H Generator Overcurrent and Fault Protection 

1. The generator shall be provided with a factory installed, 80% rated line circuit breaker rated 
at 400.00 amperes that is UL489  listed. Line circuit breakers shall be sized for the rated 
ampacity of the loads served by the breaker per the NEC. 

2. When GFI is required per the NEC, additional neutrals shall be factory installed, and the 
alarm indication shall be integrated with the other generator-set alarms. 

3. Barriers to provide segregation of wiring from an emergency source to emergency loads 
from all other wiring and equipment, if required by the NEC, shall be provided. 

  
I Alternator 

1. The alternator shall be salient-pole, brushless, 2/3-pitch, with 4 bus bar provision for external 
connections, self-ventilated, with drip-proof construction and amortisseur rotor windings, and 
skewed for smooth voltage waveform. The ratings shall meet the NEMA standard (MG1-
32.40) temperature rise limits. The insulation shall be class H per UL1446 and the varnish shall 
be a vacuum pressure impregnated, fungus resistant epoxy. Temperature rise of the rotor and 
stator shall be limited to 130°C Standby. The PMG based excitation system shall be of brushless 
construction controlled by a digital, three phase sensing, solid- state, voltage regulator. The 
AVR shall be capable of proper operation under severe nonlinear loads and provide individual 
adjustments for voltage range, stability and volts-per-hertz operations. The AVR shall be 
protected from the environment by conformal coating. The waveform harmonic distortion shall 
not exceed 5% total RMS measured line-to-line at full rated load. The TIF factor shall not exceed 
50. 

2. The alternator shall have a maintenance-free bearing, designed for 40000 hour B10 life. The 
alternator shall be directly connected to the flywheel housing with a semi-flexible coupling 
between the rotor and the flywheel. 

3. The generator shall be inherently capable of sustaining at least 300% of rated current for at least 
10 seconds under a 3-phase symmetrical short circuit without the addition of separate current-
support devices. 

4. Motor starting performance and voltage dip determinations shall be based on the complete 
generator set.  The generator set shall be capable of supplying 440.00 LRKVA for starting motor 
loads with a maximum instantaneous voltage dip of 35%, as measured by a digital RMS transient 
recorder in accordance with IEEE Standard 115.  Motor starting performance and voltage dip 
determination that does not account for all components affecting total voltage dip, i.e., engine, 
alternator, voltage regulator, and governor will not be acceptable.  As such, the generator set shall 
be prototype tested to optimize and determine performance as a generator set system. 
 

J Vibration Isolation 
1. Vibration isolators shall be provided between the engine-alternator and heavy-duty steel base. 

 
2.2 ACCESSORIES 

 
A. The generator set shall be supplied with a 6-ampere automatic float/equalize battery charger capable of 

charging both lead-acid and gel-cell type batteries, with the following features: 
1. Automatic 3-stage float to equalization charge 
2. 1% steady-state voltage regulation from no load to full load over 10% AC input line voltage 

variation 
3. Indicator LED lamps for charge state indication (bulk charge/absorption/float) 
4. Ambient temperature operating range: -40°C to 70°C 
5. Potting for durability and waterproofing 
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6. Short-circuit and reverse polarity protection 
7. UL 1236 listed 
8. UL 2200 compliant 
9. CSA certified 
10. Ring terminals for battery connection. 

 
B. Battery rack and battery cables capable of holding the manufacturer's recommended batteries shall be 

supplied. 
 
C. The generator set shall be furnished with rodent guards to prevent rodent intrusion and protect internal 

components. 
 
D. The air cleaner restriction indicator shall indicate the need for maintenance of the air cleaners. 
 
E. The generator set shall be provided with a run relay which shall provide a three-pole, double-throw 

relay with 10-amp/ 250 VAC contacts to indicate that the generator is running. The run relay dry 
contacts can be used for energizing or de-energizing customer devices while the generator is running 
(e.g. louvers, indicator lamps, etc.) 

 
F. The exhaust piping shall be gas proof, seamless, stainless steel, flexible exhaust bellows and includes 

the flex exhaust tube and the mounting hardware. 
 
G. Supply flexible fuel lines to provide a flexible connection between the engine fuel fittings and the fuel 

supply Flex line shall have a protective steel wire braid to protect the hose from abrasion. 
 
H. Block Heater - The block heater shall be thermostatically controlled, 1,800 watt, 110-120 VAC - 

single phase, with isolating valves, to maintain manufacturers recommended engine coolant 
temperature to meet the start-up requirements of NFPA 99 and NFPA 110, Level 1. 

 
I. Remote annunciator panel Multi ATS – The remote annunciator shall meet NFPA 110, Level 1 

requirements and enable remote viewing of the generator status. The panel shall be connected to the 
generator controller via either network communication wires or via hard wired connections. Options 
shall be available to provide ATS source availability, contactor position, and loaded or unloaded test 
for up to four transfer switches. The panel shall have the capability to be either flush- mounted or 
surface-mounted. The annunciator shall meet UL508 requirements. 

2.3 SOURCE QUALITY CONTROL 
 

A. Non-Conforming Work 
1. To ensure that the equipment has been designed and built to the highest reliability and quality 

standards, the manufacturer and/or local representative shall be responsible for three separate 
tests: design prototype tests, final production tests, and site tests. 
a. Design Prototype Tests. Components of the emergency system, such as the 

engine/generator set, transfer switch, and accessories, shall not be subjected to 
prototype tests because the tests are potentially damaging.  Rather, similar design 
prototypes and preproduction models shall be subject to the following tests: 
1)  Maximum power (kW) 
2) Maximum motor starting (kVA) at 35% instantaneous voltage dip. 
3) Alternator temperature rise by embedded thermocouple and/or by resistance 

method per NEMA MG1-32.6. 
4) Governor speed regulation under steady-state and transient conditions. 
5) Voltage regulation and generator transient response. 
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6) Harmonic analysis, voltage waveform deviation, and telephone influence factor. 
7) Three-phase short circuit tests. 
8) Alternator cooling air flow. 
9) Torsional analysis to verify that the generator set is free of harmful torsional 

stresses. 
10) Endurance testing. 

 
b. Final Production Tests. Each generator set shall be tested under varying loads with 

guards and exhaust system in place.  Tests shall include: 
1) Single-step load pickup 
2) Safety shutdown device testing 
3) Rated Power @ 0.8 PF 
4) Maximum power 
5) Upon request, a witness test, or a certified test record sent prior to shipment. 

 
c. Site Tests. The manufacturer's distribution representative shall perform an installation 

check, startup, and building load test. The engineer, regular operators, and the 
maintenance staff shall be notified of the time and date of the site test. The tests shall 
include: 
1) Fuel, lubricating oil, and antifreeze shall be checked for conformity to the 

manufacturer's recommendations, under the environmental conditions present 
and expected. 

2) Accessories that normally function while the set is standing by shall be checked 
prior to cranking the engine.  These shall include: block heaters, battery 
chargers, alternator strip heaters, remote annunciators, etc. 

3) Generator set startup under test mode to check for exhaust leaks, path of exhaust 
gases outside the building, cooling air flow, movement during starting and 
stopping, vibration during operation, normal and emergency line-to-line voltage 
and frequency, and phase rotation. 

4) Automatic start by means of a simulated power outage to test remote-automatic 
starting, transfer of the load, and automatic shutdown.  Prior to this test, all 
transfer switch timers shall be adjusted for proper system coordination.  Engine 
coolant temperature, oil pressure, and battery charge level along with generator 
set voltage, amperes, and frequency shall be monitored throughout the test.  

5) NFPA 110 Testing.  The test shall consist of 2 hours of continuous operation at 
100% load using a portable resistive load bank and 1.5 hours of building load.  
Furnish the portable load bank, all connecting cables, metering equipment, and 
other equipment or devices required to perform the on-site testing.  During the 
test, readings shall be taken every 15 minutes showing % load, voltage, amps, oil 
pressure, water temperature, and battery charge.  

 
 

 
PART 3  EXECUTION – NOT APPLICABLE   

 
END OF SECTION 
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AUTOMATIC TRANSFER SWITCH   SECTION 263600.01 

         
PART 1  GENERAL 

1.1 SUMMARY 

A This section includes the following items from a single supplier: 
1. Automatic transfer switch 
2. Related Accessories as specified 

 
B Related Requirements 

1. It is the intent of this specification to secure an automatic transfer switch that has been 
prototype tested, factory built, production-tested, and site-tested together with all accessories 
necessary for a complete installation as shown on the plans and drawings and specified 
herein. 

2. Any exceptions to the published specifications shall be subject to the approval of the 
engineer and submitted minimum 10 days prior to the closing of the bid with a line by line 
summary description of all the items of compliance, any items that have been are omitted or 
have been taken exception to, and a complete description of all deviations. 

3. It is the intent of this specification to secure an automatic transfer switch that has been tested 
during design verification, in production, and at the final job site. The automatic transfer 
switch will be a commercial design and will be complete with all of the necessary 
accessories for complete installation as shown on the plans, drawings, and specifications 
herein. The equipment supplied shall meet the requirements of the National Electrical Code 
and applicable local codes and regulations. 

4. All equipment shall be new and of current production by an international, power system 
manufacturer of generators, transfer switches, and paralleling switchgear.  The manufacturer 
shall be a supplier of a complete and coordinated system. There will be single-source 
responsibility for warranty, parts, and service through a factory-authorized representative 
with factory-trained technicians. 
 

1.2 SUBMITTALS 
 

A Action Submittals 
1. Product Data 

a The submittal shall include specification sheets showing all standard and optional 
accessories to be supplied; schematic wiring diagrams, dimension drawings, and 
interconnection diagrams identifying by terminal number each required interconnection 
between the generator set, the transfer switch, and the remote annunciator panel if it is 
included elsewhere in these specifications. 
 

B Closeout Submittals 
1. Operation And Maintenance Data 
2. Warranty Documentation 

 
1.3 QUALITY ASSURANCE 

 
A Regulatory Agency 

1. The automatic transfer switch shall conform to the requirements of the following codes and 
standards: 
a UL 1008 - Standard for Transfer Switch Equipment 
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b IEC 947-6-1 Low-voltage Switchgear and Control gear; Multifunction equipment; 
Automatic Transfer Switching EquipmentEN55011, Limits and Methods of Measurement 
of Radio Interference Characteristics of Industrial, Scientific and Medical Equipment. 

c NFPA 70 - National Electrical Code 
d NFPA 99 - Essential Electrical Systems for Health Care Facilities 
e NFPA 110 - Emergency and Standby Power Systems 
f IEEE Standard 446 - IEEE Recommended Practice for Emergency and Standby Power 

Systems for Commercial and Industrial Applications 
g NEMA Standard ICS 10-2005, Electromechanical AC Transfer Switch Equipment. 
h EN61000-4-4 Fast Transient Immunity Severity Level 4 
i EN61000-4-5 Surge Immunity Class 4 (voltage sensing and programmable inputs only) 
j IEEE 472 (ANSI C37.90A) Ring Wave Test 
k IEC Specifications for EMI/EMC Immunity (CISPR 11, IEC 1000-4-2, IEC 1000-4-3, 

IEC 1000-4-4, IEC 1000-4-5, IEC 1000-4-6, IEC 1000-4-8, IEC 1000-4-11) 
l CSA C22.2 No. 178 certification 
 

2. Qualifications 
a The automatic transfer switch shall be produced by a manufacturer who is ISO 9001 

certified for the design, development, production and service of its complete product line. 
b A manufacturer who has produced this type of equipment for a period of at least 10 years 

and who maintains a service organization available twenty-four hours a day throughout the 
year shall produce the automatic transfer switch. 

 
3. Manufacturers 

a The automatic transfer switch shall be furnished by a single manufacturer who shall be 
responsible for the design, coordination, and testing of the complete system.  The entire 
system shall be installed as shown on the plans, drawings, and specifications herein. 

b The manufacturer shall maintain a national service organization of employing personnel 
located throughout the contiguous United States. The Service center’s personnel must be 
factory trained and must be on call 24 hours a day, 365 days a year. 

c The manufacturer shall maintain records of each switch, by serial number, for a minimum 
of 20 years. 
 

1.4 WARRANTY OR BOND 
 

A Manufacturer’s Warranty 
1. The ATS shall include a standard warranty covering five (5) year to guarantee against defective 

material and workmanship in accordance with the manufacturer's published warranty from the 
date of initial startup. 

2. The ATS manufacturer and its distributor shall maintain a 24-hour parts and service 
organization.  This organization shall regularly engage in maintenance contract programs to 
perform preventive maintenance and service on equipment similar to that specified.  A service 
agreement shall be available and shall include system operation under simulated operating 
conditions; adjustment to the generator set, transfer switch, and switchgear controls as required, 
and certification in the owner's maintenance log of repairs made and functional tests performed 
on all systems. 

 
PART 2 PRODUCTS 

2.1 EQUIPMENT 
 

A Equipment 
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1. Furnish and install an automatic transfer switches system(s) with 2-Pole/ 3-Wire, Solid Neutral, 
600 Amps, 240V/60Hz. Each automatic transfer shall consist of an inherently double throw 
power transfer switch mechanism and a microprocessor controller to provide automatic operation. 
All transfer switches and controllers shall be the products of the same manufacturer. 

 
B Manufacturer 

1. Automatic transfer switches shall be Kohler Specific Breaker Rated - Standard Transition      
KSS-AFNA-0600S. Any alternate shall be submitted for approval to the consulting engineer at 
least 10 days prior to bid date. Alternate bids shall include a line-by-line clarification of the 
specification marked with "D" for deviation; "E" for exception, and "C" for comply. 

 
C Construction 

1. The transfer switch shall be electrically operated and mechanically held with double throw 
construction, and operated by a momentarily energized solenoid-driven mechanism.  

2. All transfer switch sizes shall use only one type of main operator for ease of maintenance and 
commonality of parts. 

3. The switch shall be positively locked and unaffected by momentarily outages, so that contact 
pressure is maintained at a constant value and contact temperature rise is minimized for 
maximum reliability and operating life. 

4. All main contacts shall be silver composition. Switches rated 600 amperes and above shall have 
segmented, blow-on construction for high withstand and close-on capability and be protected by 
separate arcing contacts. 

5. Inspection of all contacts shall be possible from the front of the switch without disassembly of 
operating linkages and without disconnection of power conductors. Switches rated 800 amperes 
and higher shall have front removable and replaceable contacts. All stationary and moveable 
contacts shall be replaceable without removing power conductors and/or bus bars. 

6. Designs utilizing components of molded-case circuit breakers, contactors, or parts thereof, which 
are not intended for continuous duty, repetitive switching or transfer between two active power 
sources, are not acceptable. 

7. For two and three pole switches, where neutral conductors are to be solidly connected as shown 
on the plans, a neutral conductor plate with fully rated AL-CU pressure connectors shall be 
provided. 

8. For four pole switches with a switching neutral, where neutral conductors must be switched as 
shown on the plans, the contactor shall be provided with fully rated switched neutral transfer 
contacts. Overlapping neutral contacts may be used as an alternative. 

 
D Enclosure 

1. The ATS shall be furnished in a NEMA 1 enclosure. 
2. All standard door mounted switches and indicating LEDs shall be integrated into a flush-

mounted, interface membrane or equivalent in the enclosure door for easy viewing & 
replacement. The panel shall be capable of having a manual locking feature to allow the user to 
lockout all membrane mounted control switches to prevent unauthorized tampering. This cover 
shall be mounted with hinges and have a latch that may be padlocked. The membrane panel shall 
be suitable for mounting by others when furnished on open type units. 
 

2.2 OPERATION 
 

A Controls 
1. A four line, 20 character LCD display and dynamic 4 button keypad shall be an integral part of 

the controller for viewing all available data and setting desired operational parameters. 
Operational parameters shall also be available for viewing and control through the 
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communications interface port or USB. The following parameters shall only be adjustable via a 
password protected programming on the controller: 
a Nominal line voltage and frequency 
b Single or three phase sensing 
c Operating parameter protection 
d Transfer operating mode configuration (Standard transition, Programmed transition, or 

Closed transition) 
 

B Voltage and Frequency 
1. Voltage (all phases) and frequency on both the normal and emergency sources shall be 

continuously monitored. Voltage on both normal and emergency sources and frequency on the 
emergency sources shall be adjustable with the following pickup, dropout, and trip setting 
capabilities (values shown as % of nominal unless otherwise specified): 
a Parameter                      Dropout/Trip     Pickup/Reset 
b Under voltage              75 to 98%             85 to 100% 
c Over voltage                06 to 135%           95 to 100% of trip 
d Under frequency          95 to 99%             80 to 95% 
e Over frequency            01 to 115%         105 to 120% 
f Voltage unbalance          5 to 20%              3 to 18% 
 

2. Repetitive accuracy of all settings shall be within ± 0.5% over an operating temperature range of -
20°C to 70°C. 

3. An adjustable dropout time for transient voltage and frequency excursions shall be provided. The 
time delays shall be 0.1 to 9.9 seconds for voltage and .1 to 15 seconds for frequency. 

4. Voltage and frequency settings shall be field adjustable in 1% increments either locally with the 
display and keypad, remotely via the communications interface port or USB. 

5. The controller shall be capable of sensing the phase rotation of both the normal and emergency 
sources. The source shall be considered unacceptable if the phase rotation is not the preferred 
rotation selected (ABC or BAC). Unacceptable phase rotation shall be indicated on the LCD; the 
service required LED and the annunciation through the communication protocol and dry contacts. 
In addition, the phase rotation sensing shall be capable of being disabled, if required. 

6. The controller shall be capable of detecting a single phasing condition of a source, even though a 
voltage may be regenerated by the load. This condition is a loss of phase and shall be considered 
a failed source. 

7. Source status screens shall be provided for both normal & emergency to provide digital readout 
of voltage on all 3 phases (phase to phase and phase to neutral), frequency, and phase rotation. 

 
C Time Delays 

1. An adjustable time delay of 0 to 6 seconds shall be provided to override momentary normal 
source outages and delay all transfer and engine starting signals.  Capability shall be provided to 
extend this time delay to 60 minutes by providing an external 12 or 24 VDC power supply. 

2. A time delay shall be provided on transfer to the emergency source, adjustable from 0 to 60 
minutes, for controlled timing of transfer of loads to emergency. 

3. A time delay shall be provided on re-transfer to normal.  The time delays shall be adjustable from 
0 to 60 minutes.  Time delay shall be automatically bypassed if the emergency source fails and 
the normal source is acceptable. 

4. A time delay shall be provided on shut down of engine generator for cool down, adjustable from 
0 to 60 minutes. 

5. A time delay activated output signal shall also be provided to drive external relay(s) for selective 
load disconnect and reconnect control.  The controller shall be capable of controlling a maximum 
of 9 individual output time delays to step loads on after a transfer occurs.  Each output may be 
individually programmed for their own time delay of up to 60 minutes.  Each sequence shall be 
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independently programmed for transferring from normal to emergency and transferring from 
emergency to normal. 

6. All time delays shall be adjustable in 1 second increments. 
7. All time delays shall be adjustable by using the display and keypad, with a remote device 

connected to the communications interface port or USB. 
8. Each time delay shall be identified and a dynamic countdown shall be shown on the display. 

Active time delays can be viewed with a remote device connected to the communications 
interface port or USB. 

D Additional Features 
1. The controller shall have 3 levels of security.  Level 1 shall allow monitoring of settings and 

parameters only.  The Level 1 shall be capable of restricted with the use of a lockable cover. 
Level 2 shall allow test functions to be performed and Level 3 shall allow setting of all 
parameters. 

2. The display shall provide for the test functions, allowed through password security.  The test 
function shall be load, no load or auto test.  The auto test function shall request an elapsed time 
for test.  At the completion of this time delay the test shall be automatically ended and a retransfer 
sequence shall commence. All loaded tests shall be immediately ended and retransfer shall occur 
if the emergency source fails and the normal source is acceptable. 

3. A contact closure shall be provided for a low-voltage engine start signal.  The start signal shall 
prevent dry cranking of the engine by requiring the generator set to reach proper output, and run 
for the duration of the cool down setting, regardless of whether the normal source restores before 
the load is transferred. 

4. Auxiliary contacts shall be provided consisting of a minimum of two contacts, closed when the 
ATS is connected to the normal source and two contacts closed, when the ATS is connected to 
the emergency source. 

5. LED indicating lights shall be provided; one to indicate when the ATS is connected to the normal 
source (green) and one to indicate when the ATS is connected to the emergency source (red). 

6. LED indicating lights shall be provided and energized by controller outputs. The lights shall 
provide true source availability of the normal (green) and emergency sources (red), as determined 
by the voltage, frequency and phase rotation sensing trip and reset settings for each source. 

7. A membrane switch shall be provided on the membrane panel to test all indicating lights and 
display when pressed. 

8. Provide the ability to select “commit/no commit to transfer" to determine whether the load should 
be transferred to the emergency generator if the normal source restores before the generator is 
ready to accept the load. 

9. Terminals shall be provided for a remote contact which opens to signal the ATS to transfer to 
emergency and for remote contacts which closes to inhibit transfer to emergency and/or retransfer 
to normal.  Both of these inhibit signals can be activated through the keypad, communications 
interface port or USB.  A “not-in-auto" LED shall indicate anytime the controller is inhibiting 
transfer from occurring. 

10. An in-phase monitor shall be a standard feature in the controller. The monitor shall control 
transfer so that motor load inrush currents do not exceed normal starting currents, and shall not 
require external control of power sources. The in-phase monitor shall be specifically designed for 
and be the product of the ATS manufacturer. The in-phase monitor shall be capable of being 
enabled or disabled from the user interface, communications interface port or USB. 

11. A time based load control feature shall be available to allow the prioritized addition and removal 
of loads based during transfer. This feature may be enabled for either or both sources. The user 
shall be able to control up to nine loads with independent timing sequences for pre and post 
transfer delays in either direction of transfer. 

12. The controller shall provide 2 inputs for external controls that can be programmed from the 
following values: 
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a Common fault, Remote test, Inhibit transfer, Low battery voltage,  Peak shave, Time delay 
bypass, Load shed forced to OFF position (Programmed transition only) 
 

13. The controller shall provide two form "C" contact outputs rated for up to 12A @ 240VAC or 2A 
@ 480VAC that can be programmed from the following values: 
a Aux switch open, Transfer switch aux contact fault, Alarm silenced, Alarm active, I/O 

communication loss, Contactor position, Exercise active, Test mode active, Fail to 
transfer, Fail to acquire standby source, Source available, Phase rotation error,  Not in 
automatic mode, Common alarm, In phase monitor sync, Load bank control active, Load 
control active, Maintenance mode active, Non-emergency transfer, Fail to open/close, 
Loss of phase, Over/under voltage, Over/under frequency, Voltage unbalance,  Start 
signal, Peak shave active, Preferred source supplying load, Standby source supplying load 

 
14. The controller shall be capable of expanding the number of inputs and outputs with additional 

modules. 
15. Optional input/output modules shall be furnished which mount on the inside of the enclosure to 

facilitate ease of connections. 
16. Engine Exerciser - The controller shall provide an internal engine exerciser. The engine exerciser 

shall allow the user to program up to 21 different exercise routines based on a calendar mode.  
For each routine, the user shall be able to: 
a Enable or disable the routine 
b Enable or disable transfer of the load during routine. 
c Set the start time, time of day, day of week, week of month (1st, 2nd, 3rd, 4th, alternate or 

every) 
d Set the duration of the run. 
e At the end of the specified loaded exercise duration the switch shall transfer the load back 

to normal and run the generator for the specified cool down period.  All loaded exercises 
shall be immediately ended and retransfer shall occur if the standby source fails.  The next 
exercise period shall be displayed on the main screen with the type of exercise, time and 
date.  The type of exercise and the time remaining shall be display when the exercise is 
active.  It shall be possible of ending the exercise event with a single button push. 

 
17. Date and time - The date shall automatically adjust for leap year and the time shall have the 

capability of automatically adjusting for daylight saving and standard times. 
18. System Status - The controller shall have a default display the following on: 

a System status 
b Date, time and type of the next exercise event 
c Average voltage of the preferred and standby sources 
d Scrolling through the displays shall indicate the following: 

1) Line to line and line to neutral voltages for both sources 
2) Frequency of each source 
3) Load current for each phase 
4) Single or three phase operation 
5) Type of transition 
6) Preferred source 
7) Commit or no commit modes of operation 
8) Source/source mode 
9) In phase monitor enable/disable 
10) Phase rotation 
11) Date and time 



Emergency Dispatch Center                                                  ETC Project Number 150303CPAG 
Paragould, Arkansas 

26 32600.01 ‐ 7 

19. Controllers that require multiple screens to determine system status or display “coded" system 
status messages, which must be explained by references in the operator’s manual, are not 
permissible. 

20. Self-Diagnostics - The controller shall contain a diagnostic screen for the purpose of detecting 
system errors.  This screen shall provide information on the status input signals to the controller 
which may be preventing load transfer commands from being completed. 

21. Communications Interface - The controller shall be capable of interfacing, through a standard 
communications with a network of transfer switches and generators.  It shall be able to be 
connected via an RS-485 serial communication (up to 4000 ft. direct connect or multi-drop 
configuration).  This module shall allow for seamless integration of existing or new 
communication transfer devices and generators. 

22. The transfer switch shall also be able to interface to 3rd party applications using Modbus RTU 
open standard protocols utilizing Modbus register maps.    Proprietary protocols shall not be 
acceptable. 

23. The controller shall contain a USB port for use with a software diagnostic application available to 
factory authorized personnel for downloading the controller’s parameters and settings; exercise 
event schedules; maintenance records and event history.  The application can also adjust 
parameters on the controller. 

24. Data Logging - The controller shall have the ability to log data and to maintain the last 2000 
events, even in the event of total power loss.  The following events shall be time and date 
stamped and maintained in a non-volatile memory.  The controller shall be able to display up to 
the last 99 events.  The remaining events shall be accessible via the communications interface 
port or USB. 
a Event Logging 

1)      Data, date and time indication of any event 
 

b Statistical Data 
1) Total number of transfers* 
2) Total number of fail to transfers* 
3) Total number of transfers due to preferred source failure* 
4) Total number of minutes of operation* 
5) Total number of minutes in the standby source* 
6) Total number of minutes not in the preferred source* 
7) Normal to emergency transfer time 
8) Emergency to normal transfer time 
9) System start date 
10) Last maintenance date 
11) * The statistical data shall be held in two registers. One register shall contain data 

since start up and the second register shall contain data from the last maintenance 
reset. 
 

25. External DC Power Supply - An optional provision shall be available to connect up to two 
external 12/24 VDC power supply to allow the LCD and the door mounted control indicators to 
remain functional when both power sources are dead for extended periods of time.  This module 
shall contain reverse battery connection indication and circuit protection. 
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E Operation Sequence 

1. On loss of utility power ATS1 shall send signal to ATS2 to start the preferred generator. See 
Specification 26 36 00 -2, ATS 2 Generator to Generator for operation of ATS2.

 
 

2.3 ACCESSORIES 

A. Controller Disconnect Switch. A Logic disconnect switch shall be mounted inside the enclosure, and 
shall disconnect power to controller without disconnecting the load. The logic disconnect switch shall 
disconnect utility power to the controller during maintenance and service without disconnecting power 
to the load. The switch has two positions, auto and disconnect. The disconnect position shall 
disconnect the voltage sensing leads for the utility source (A, B, C, N). It is assumed that the user shall 
disable the generator by placing the controller in the OFF position.  

B. Seismic Certification. The seismic certification shall be available for 150-3000 amp switches with 
NEMA 1 enclosures. Certification shall depend on geographic location. Contact local distributor for 
details  

C. Line to Neutral Monitoring. Line-to-neutral voltage monitoring shall allow the display of the AN, BN, 
and CN RMS voltages in the normal operation menus. 

D. Current Sensing. Current sensing shall measure the load bus current on all phases with 1% accuracy. 
Load current shall be viewable on the controller LCD display.  

 
2.4 SOURCE QUALITY CONTROL 

 
A Test and Inspection 

1. Upon request, the manufacturer shall provide a notarized letter certifying compliance with all of 
the requirements of this specification including compliance with the above codes and standards. 
The certification shall identify, by serial number(s), the equipment involved.  No exceptions to 
the specifications, other than those stipulated at the time of the submittal, shall be included in the 
certification. 

2. The ATS manufacturer shall be certified to ISO 9001 International Quality Standard and the 
manufacturer shall have third party certification verifying quality assurance in 
design/development, production, installation and servicing in accordance with ISO 9001. 

 
END OF SECTION 



Emergency Dispatch Center                                                  ETC Project Number 150303CPAG 
Paragould, Arkansas 

263600 ‐ 1 

SECTION 263600  AUTOMATIC TRANSFER SWITCH 
ATS 2 GENERATOR TO GENERATOR 

 

PART 1 GENERAL 

1.1 SUMMARY 

A This section includes the following items from a single supplier: 
1. Automatic transfer switch 
2. Related Accessories as specified 

 
B Related Requirements 

1. It is the intent of this specification to secure an automatic transfer switch that has 
been prototype tested, factory built, production-tested, and site-tested together with 
all accessories necessary for a complete installation as shown on the plans and 
drawings and specified herein. 

2. Any exceptions to the published specifications shall be subject to the approval of 
the engineer and submitted minimum 10 days prior to the closing of the bid with a 
line by line summary description of all the items of compliance, any items that have 
been are omitted or have been taken exception to, and a complete description of all 
deviations. 

3. It is the intent of this specification to secure an automatic transfer switch that has 
been tested during design verification, in production, and at the final job site. The 
automatic transfer switch will be a commercial design and will be complete with all 
of the necessary accessories for complete installation as shown on the plans, 
drawings, and specifications herein. The equipment supplied shall meet the 
requirements of the National Electrical Code and applicable local codes and 
regulations. 

4. All equipment shall be new and of current production by an international, power 
system manufacturer of generators, transfer switches, and paralleling 
switchgear.  The manufacturer shall be a supplier of a complete and coordinated 
system. There will be single-source responsibility for warranty, parts, and service 
through a factory-authorized representative with factory-trained technicians. 

 
1.2 SUBMITTALS 

 
A Action Submittals 

1. Product Data 
a The submittal shall include specification sheets showing all standard and optional 

accessories to be supplied; schematic wiring diagrams, dimension drawings, and 
interconnection diagrams identifying by terminal number each required 
interconnection between the generator set, the transfer switch, and the remote 
annunciator panel if it is included elsewhere in these specifications. 

 
B Closeout Submittals 

1. Operation And Maintenance Data 
2. Warranty Documentation 
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1.3 QUALITY ASSURANCE 
 

A Regulatory Agency 
1. The automatic transfer switch shall conform to the requirements of the following codes 

and standards: 
a UL 1008 - Standard for Transfer Switch Equipment 
b IEC 947-6-1 Low-voltage Switchgear and Control gear; Multifunction equipment; 

Automatic Transfer Switching EquipmentEN55011, Limits and Methods of 
Measurement of Radio Interference Characteristics of Industrial, Scientific and 
Medical Equipment. 

c NFPA 70 - National Electrical Code 
d NFPA 99 - Essential Electrical Systems for Health Care Facilities 
e NFPA 110 - Emergency and Standby Power Systems 
f IEEE Standard 446 - IEEE Recommended Practice for Emergency and Standby 

Power Systems for Commercial and Industrial Applications 
g NEMA Standard ICS 10-2005, Electromechanical AC Transfer Switch 

Equipment. 
h EN61000-4-4 Fast Transient Immunity Severity Level 4 
i EN61000-4-5 Surge Immunity Class 4 (voltage sensing and programmable inputs 

only) 
j IEEE 472 (ANSI C37.90A) Ring Wave Test 
k IEC Specifications for EMI/EMC Immunity (CISPR 11, IEC 1000-4-2, IEC 1000-

4-3, IEC 1000-4-4, IEC 1000-4-5, IEC 1000-4-6, IEC 1000-4-8, IEC 1000-4-11) 
l CSA C22.2 No. 178 certification. 

 
2. Qualifications 

a The automatic transfer switch shall be produced by a manufacturer who is ISO 
9001 certified for the design, development, production and service of its complete 
product line. 

b A manufacturer who has produced this type of equipment for a period of at least 
10 years and who maintains a service organization available twenty-four hours a 
day throughout the year shall produce the automatic transfer switch. 

 
3. Manufacturers 

a The automatic transfer switch shall be furnished by a single manufacturer who 
shall be responsible for the design, coordination, and testing of the complete 
system.  The entire system shall be installed as shown on the plans, drawings, and 
specifications herein. 

b The manufacturer shall maintain a national service organization of employing 
personnel located throughout the contiguous United States. The Service center’s 
personnel must be factory trained and must be on call 24 hours a day, 365 days a 
year. 

c The manufacturer shall maintain records of each switch, by serial number, for a 
minimum of 20 years. 

 
1.4 WARRANTY OR BOND 

 
A Manufacturer’s Warranty 



Emergency Dispatch Center                                                  ETC Project Number 150303CPAG 
Paragould, Arkansas 

263600 ‐ 3 

1. The ATS shall include a standard warranty covering five (5) year to guarantee against 
defective material and workmanship in accordance with the manufacturer's published 
warranty from the date of initial startup. 

2. The ATS manufacturer and its distributor shall maintain a 24-hour parts and service 
organization.  This organization shall regularly engage in maintenance contract 
programs to perform preventive maintenance and service on equipment similar to that 
specified.  A service agreement shall be available and shall include system operation 
under simulated operating conditions; adjustment to the generator set, transfer switch, 
and switchgear controls as required, and certification in the owner's maintenance log of 
repairs made and functional tests performed on all systems. 

 
PART 2 PRODUCTS 

2.1 EQUIPMENT 
A Equipment 

1. Furnish and install an automatic transfer switches system(s) with 2-Pole/ 3-Wire, Solid 
Neutral, 600 Amps, 240V/60Hz. Each automatic transfer shall consist of an inherently 
double throw power transfer switch mechanism and a microprocessor controller to 
provide automatic operation. All transfer switches and controllers shall be the products 
of the same manufacturer. 
 

B Manufacturer 
1. Automatic transfer switches shall be Kohler any Breaker Rated - Standard Transition 

KCS-DFNA-0600S. Any alternate shall be submitted for approval to the consulting 
engineer at least 10 days prior to bid date. Alternate bids shall include a line-by-line 
clarification of the specification marked with "D" for deviation; "E" for exception, and 
"C" for comply. 

 
C Construction 

1. The transfer switch shall be electrically operated and mechanically held with double 
throw construction, and operated by a momentarily energized solenoid-driven 
mechanism.  

2. All transfer switch sizes shall use only one type of main operator for ease of 
maintenance and commonality of parts. 

3. The switch shall be positively locked and unaffected by momentarily outages, so that 
contact pressure is maintained at a constant value and contact temperature rise is 
minimized for maximum reliability and operating life. 

4. All main contacts shall be silver composition. Switches rated 600 amperes and above 
shall have segmented, blow-on construction for high withstand and close-on capability 
and be protected by separate arcing contacts. 

5. Inspection of all contacts shall be possible from the front of the switch without 
disassembly of operating linkages and without disconnection of power conductors. 
Switches rated 800 amperes and higher shall have front removable and replaceable 
contacts. All stationary and moveable contacts shall be replaceable without removing 
power conductors and/or bus bars. 

6. Designs utilizing components of molded-case circuit breakers, contactors, or parts 
thereof, which are not intended for continuous duty, repetitive switching or transfer 
between two active power sources, are not acceptable. 
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7. For two and three pole switches, where neutral conductors are to be solidly connected 
as shown on the plans, a neutral conductor plate with fully rated AL-CU pressure 
connectors shall be provided. 

8. For four pole switches with a switching neutral, where neutral conductors must be 
switched as shown on the plans, the contactor shall be provided with fully rated 
switched neutral transfer contacts. Overlapping neutral contacts may be used as an 
alternative. 

 
D Enclosure 

1. The ATS shall be furnished in a NEMA 1 enclosure. 
2. All standard door mounted switches and indicating LEDs shall be integrated into a 

flush-mounted, interface membrane or equivalent in the enclosure door for easy 
viewing & replacement. The panel shall be capable of having a manual locking feature 
to allow the user to lockout all membrane mounted control switches to prevent 
unauthorized tampering. This cover shall be mounted with hinges and have a latch that 
may be padlocked. The membrane panel shall be suitable for mounting by others when 
furnished on open type units. 
 

2.2 OPERATION 
 

A Controls 
1. A four line, 20 character LCD display and dynamic 4 button keypad shall be an integral 

part of the controller for viewing all available data and setting desired operational 
parameters. Operational parameters shall also be available for viewing and control 
through the communications interface port or USB. The following parameters shall 
only be adjustable via a password protected programming on the controller: 
a Nominal line voltage and frequency 
b Single or three phase sensing 
c Operating parameter protection 
d Transfer operating mode configuration (Standard transition, Programmed 

transition, or Closed transition) 
 

B Voltage and Frequency 
1. Voltage (all phases) and frequency on both the normal and emergency sources shall be 

continuously monitored. Voltage on both normal and emergency sources and frequency 
on the emergency sources shall be adjustable with the following pickup, dropout, and 
trip setting capabilities (values shown as % of nominal unless otherwise specified): 
a Parameter                      Dropout/Trip     Pickup/Reset 
b Under voltage              75 to 98%             85 to 100% 
c Over voltage                06 to 135%           95 to 100% of trip 
d Under frequency          95 to 99%             80 to 95% 
e Over frequency            01 to 115%         105 to 120% 
f Voltage unbalance          5 to 20%              3 to 18% 

 
2. Repetitive accuracy of all settings shall be within ± 0.5% over an operating temperature 

range of -20°C to 70°C. 
3. An adjustable dropout time for transient voltage and frequency excursions shall be 

provided. The time delays shall be 0.1 to 9.9 seconds for voltage and .1 to 15 seconds 
for frequency. 
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4. Voltage and frequency settings shall be field adjustable in 1% increments either locally 
with the display and keypad, remotely via the communications interface port or USB. 

5. The controller shall be capable of sensing the phase rotation of both the normal and 
emergency sources. The source shall be considered unacceptable if the phase rotation is 
not the preferred rotation selected (ABC or BAC). Unacceptable phase rotation shall be 
indicated on the LCD; the service required LED and the annunciation through the 
communication protocol and dry contacts. In addition, the phase rotation sensing shall 
be capable of being disabled, if required. 

6. The controller shall be capable of detecting a single phasing condition of a source, even 
though a voltage may be regenerated by the load. This condition is a loss of phase and 
shall be considered a failed source. 

7. Source status screens shall be provided for both normal & emergency to provide digital 
readout of voltage on all 3 phases (phase to phase and phase to neutral), frequency, and 
phase rotation. 
 

C Time Delays 
1. An adjustable time delay of 0 to 6 seconds shall be provided to override momentary 

normal source outages and delay all transfer and engine starting signals.  Capability 
shall be provided to extend this time delay to 60 minutes by providing an external 12 or 
24 VDC power supply. 

2. A time delay shall be provided on transfer to the emergency source, adjustable from 0 
to 60 minutes, for controlled timing of transfer of loads to emergency. 

3. A time delay shall be provided on re-transfer to normal.  The time delays shall be 
adjustable from 0 to 60 minutes.  Time delay shall be automatically bypassed if the 
emergency source fails and the normal source is acceptable. 

4. A time delay shall be provided on shut down of engine generator for cool down, 
adjustable from 0 to 60 minutes. 

5. A time delay activated output signal shall also be provided to drive external relay(s) for 
selective load disconnect and reconnect control.  The controller shall be capable of 
controlling a maximum of 9 individual output time delays to step loads on after a 
transfer occurs.  Each output may be individually programmed for their own time delay 
of up to 60 minutes.  Each sequence shall be independently programmed for 
transferring from normal to emergency and transferring from emergency to normal. 

6. All time delays shall be adjustable in 1 second increments. 
7. All time delays shall be adjustable by using the display and keypad, with a remote 

device connected to the communications interface port or USB. 
8. Each time delay shall be identified and a dynamic countdown shall be shown on the 

display. Active time delays can be viewed with a remote device connected to the 
communications interface port or USB. 
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D Generator to Generator Operation 
1. The transfer switch shall be designed to connect a utility and two generators to a single 

load.  During normal operation, the utility source supplies the load with power.  In the 
event of a utility failure, generator set G1 or G2 will supply the load. 

  
2. Transfer switch shall have a preferred source toggle function which alternates between 

the two generator sets each time the three-source function is activated.  If G1 is the 
preferred source during the first run, then G2 will be preferred during the next run.  The 
preferred source selection will continue to alternate between G1 and G2 for each 
subsequent run. 

3. Two modes of operation shall be available for three-source engine start 
a Mode 1 

In mode 1 there will be an attempt to start only the preferred source generator.  If 
the preferred source does not achieve voltage and frequency within a fail to 
acquire time period, the standby engine start contact will close.  The fail to 
acquire will be indicated.  If the standby source subsequently fails to achieve 
voltage and frequency, a separate fail to acquire standby will be indicated. 

b Mode 2 
In mode 2 both generators receive a start signal simultaneously.  The ATS2 will 
transfer to the first generator set to reach proper voltage and frequency.  If the first 
source to reach available status is the preferred source, the engine start signal to 
the standby source will open immediately.  If the standby source is the first to 
reach available status, the contractor will transfer to the standby position.  When 
the preferred source generator output reaches available status, the controller will 
transfer to the preferred source and open the engine start contacts to the standby 
generator (after the cooldown delay has elapsed). 
 

E Additional Features 
1. The controller shall have 3 levels of security.  Level 1 shall allow monitoring of 

settings and parameters only.  The Level 1 shall be capable of restricted with the use of 
a lockable cover. Level 2 shall allow test functions to be performed and Level 3 shall 
allow setting of all parameters. 

2. The display shall provide for the test functions, allowed through password security.  
The test function shall be load, no load or auto test.  The auto test function shall request 



Emergency Dispatch Center                                                  ETC Project Number 150303CPAG 
Paragould, Arkansas 

263600 ‐ 7 

an elapsed time for test.  At the completion of this time delay the test shall be 
automatically ended and a retransfer sequence shall commence. All loaded tests shall be 
immediately ended and retransfer shall occur if the emergency source fails and the 
normal source is acceptable. 

3. A contact closure shall be provided for a low-voltage engine start signal.  The start 
signal shall prevent dry cranking of the engine by requiring the generator set to reach 
proper output, and run for the duration of the cool down setting, regardless of whether 
the normal source restores before the load is transferred. 

4. Auxiliary contacts shall be provided consisting of a minimum of two contacts, closed 
when the ATS is connected to the normal source and two contacts closed, when the 
ATS is connected to the emergency source. 

5. LED indicating lights shall be provided; one to indicate when the ATS is connected to 
the normal source (green) and one to indicate when the ATS is connected to the 
emergency source (red). 

6. LED indicating lights shall be provided and energized by controller outputs. The lights 
shall provide true source availability of the normal (green) and emergency sources 
(red), as determined by the voltage, frequency and phase rotation sensing trip and reset 
settings for each source. 

7. A membrane switch shall be provided on the membrane panel to test all indicating 
lights and display when pressed. 

8. Provide the ability to select “commit/no commit to transfer" to determine whether the 
load should be transferred to the emergency generator if the normal source restores 
before the generator is ready to accept the load. 

9. Terminals shall be provided for a remote contact which opens to signal the ATS to 
transfer to emergency and for remote contacts which closes to inhibit transfer to 
emergency and/or retransfer to normal.  Both of these inhibit signals can be activated 
through the keypad, communications interface port or USB.  A “not-in-auto" LED shall 
indicate anytime the controller is inhibiting transfer from occurring. 

10. An in-phase monitor shall be a standard feature in the controller. The monitor shall 
control transfer so that motor load inrush currents do not exceed normal starting 
currents, and shall not require external control of power sources. The in-phase monitor 
shall be specifically designed for and be the product of the ATS manufacturer. The in-
phase monitor shall be capable of being enabled or disabled from the user interface, 
communications interface port or USB. 

11. A time-based load control feature shall be available to allow the prioritized addition and 
removal of loads based during transfer. This feature may be enabled for either or both 
sources. The user shall be able to control up to nine loads with independent timing 
sequences for pre and post transfer delays in either direction of transfer. 

12. The controller shall provide 2 inputs for external controls that can be programmed from 
the following values: 
a Common fault, Remote test, Inhibit transfer, Low battery voltage, Peak shave, Time 

delay bypass, Load shed forced to OFF position (Programmed transition only) 
 

13. The controller shall provide two form "C" contact outputs rated for up to 12A @ 
240VAC or 2A @ 480VAC that can be programmed from the following values: 
a Aux switch open, Transfer switch aux contact fault, Alarm silenced, Alarm active, 

I/O communication loss, Contactor position, Exercise active, Test mode active, Fail 
to transfer, Fail to acquire standby source, Source available, Phase rotation error,  
Not in automatic mode, Common alarm, In phase monitor sync, Load bank control 
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active, Load control active, Maintenance mode active, Non-emergency transfer, Fail 
to open/close, Loss of phase, Over/under voltage, Over/under frequency, Voltage 
unbalance,  Start signal, Peak shave active, Preferred source supplying load, 
Standby source supplying load 
 

14. The controller shall be capable of expanding the number of inputs and outputs with 
additional modules. 

15. Optional input/output modules shall be furnished which mount on the inside of the 
enclosure to facilitate ease of connections. 

16. Engine Exerciser - The controller shall provide an internal engine exerciser. The engine 
exerciser shall allow the user to program up to 21 different exercise routines based on a 
calendar mode.  For each routine, the user shall be able to: 
a Enable or disable the routine 
b Enable or disable transfer of the load during routine. 
c Set the start time, time of day, day of week, week of month (1st, 2nd, 3rd, 4th, 

alternate or every) 
d Set the duration of the run. 
e Transfer switch shall be capable of the following tests: 

i) Unloaded Test 
Unloaded testing is possible at each transfer switch.  Initiating the unloaded 
test function at ATS 1 starts and runs the preferred generator set attached to 
ATS2.  Initiating the unloaded test function at ATS2 starts and runs the 
standby generator set. 

ii) Loaded Test 
Loaded testing is also allowed at each transfer switch.  Loaded testing of the 
standby generator set is only possible during a loaded test from ATS1 because 
the standby generator can only be connected to the load when ATS1 is 
connected to emergency.  To imitate a loaded test of the standby generator set, 
first use ATS1 to start a loaded test of the preferred source generator set.  
Then use ATS2 to start a loaded test of the standby generator set. 

iii) Unloaded Exercise 
The exercise program in ATS2 controls the operation of each generator.  The 
exercise function does not require interaction with ATS1.  If the utility is lost 
during an unloaded exercise event, the event I canceled and the load is 
transferred to the preferred generator set. 

iv) Loaded Exercise 
The exercise program in ATS2 controls the operation of each generator.  The 
loaded exercise event requires synchronization with a loaded exercise from 
ATS1.  ATS1 shall be programmed to start before ATS2 exercise.  Set the 
ATS2 exercise to end before the ATS1 exercise ends.  If the utility is lost 
during a loaded exercise event, the event is cancelled and the load is 
transferred to the preferred generator set. 
 

f At the end of the specified loaded exercise duration the switch shall transfer the 
load back to normal and run the generator for the specified cool down period.  All 
loaded exercises shall be immediately ended and retransfer shall occur if the 
standby source fails.  The next exercise period shall be displayed on the main screen 
with the type of exercise, time and date.  The type of exercise and the time 
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remaining shall be display when the exercise is active.  It shall be possible of 
ending the exercise event with a single button push. 

17. Date and time - The date shall automatically adjust for leap year and the time shall have 
the capability of automatically adjusting for daylight saving and standard times. 

18. System Status - The controller shall have a default display the following on: 
a System status 
b Date, time and type of the next exercise event 
c Average voltage of the preferred and standby sources 
d Scrolling through the displays shall indicate the following: 

i) Line to line and line to neutral voltages for both sources 
ii) Frequency of each source 
iii) Load current for each phase 
iv) Single or three phase operation 
v) Type of transition 
vi) Preferred source 
vii) Commit or no commit modes of operation 
viii) Source/source mode 
ix) In phase monitor enable/disable 
x) Phase rotation 
xi) Date and time 

 
19. Controllers that require multiple screens to determine system status or display “coded" 

system status messages, which must be explained by references in the operator’s 
manual, are not permissible. 

20. Self-Diagnostics - The controller shall contain a diagnostic screen for the purpose of 
detecting system errors.  This screen shall provide information on the status input 
signals to the controller which may be preventing load transfer commands from being 
completed. 

21. Communications Interface - The controller shall be capable of interfacing, through a 
standard communications with a network of transfer switches and generators.  It shall 
be able to be connected via an RS-485 serial communication (up to 4000 ft. direct 
connect or multi-drop configuration).  This module shall allow for seamless integration 
of existing or new communication transfer devices and generators. 

22. The transfer switch shall also be able to interface to 3rd party applications using 
Modbus RTU open standard protocols utilizing Modbus register maps.    Proprietary 
protocols shall not be acceptable. 

23. The controller shall contain a USB port for use with a software diagnostic application 
available to factory authorized personnel for downloading the controller’s parameters 
and settings; exercise event schedules; maintenance records and event history.  The 
application can also adjust parameters on the controller. 

24. Data Logging - The controller shall have the ability to log data and to maintain the last 
2000 events, even in the event of total power loss.  The following events shall be time 
and date stamped and maintained in a non-volatile memory.  The controller shall be 
able to display up to the last 99 events.  The remaining events shall be accessible via 
the communications interface port or USB. 
a Event Logging 

i) Data, date and time indication of any event 
b Statistical Data 

i) Total number of transfers* 
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ii) Total number of fail to transfers* 
iii) Total number of transfers due to preferred source failure* 
iv) Total number of minutes of operation* 
v) Total number of minutes in the standby source* 
vi) Total number of minutes not in the preferred source* 
vii) Normal to emergency transfer time 
viii) Emergency to normal transfer time 
ix) System start date 
x) Last maintenance date 
xi) * The statistical data shall be held in two registers. One register shall contain 

data since start up and the second register shall contain data from the last 
maintenance reset. 
 

25. External DC Power Supply - An optional provision shall be available to connect up to 
two external 12/24 VDC power supply to allow the LCD and the door mounted control 
indicators to remain functional when both power sources are dead for extended periods 
of time.  This module shall contain reverse battery connection indication and circuit 
protection. 
 

2.3 ACCESSORIES 

A. Controller Disconnect Switch. A Logic disconnect switch shall be mounted inside the 
enclosure, and shall disconnect power to controller without disconnecting the load. The logic 
disconnect switch shall disconnect utility power to the controller during maintenance and 
service without disconnecting power to the load. The switch has two positions, auto and 
disconnect. The disconnect position shall disconnect the voltage sensing leads for the utility 
source (A, B, C, N). It is assumed that the user shall disable the generator by placing the 
controller in the OFF position.  
 

B. Seismic Certification. The seismic certification shall be available for 150-3000 amp switches 
with NEMA 1 enclosures. Certification shall depend on geographic location. Contact local 
distributor for details  
 

C. External Battery Supply Module. The external battery shall energize the ATS controls using 
an external battery when no source power is available, allow extended engine start time 
delays, the use of any combination of accessory modules, connect to one or two batteries, 12 
VDC or 24 VDC, current draw, 140 mA @ 12 VDC, 86 mA @ 24 VDC, shall provide low 
external battery voltage indication to the transfer switch controller, and reverse-polarity 
protected.  

 
D. Line to Neutral Monitoring. Line-to-neutral voltage monitoring shall allow the display of the 

AN, BN, and CN RMS voltages in the normal operation menus. 
 

E. Supervised Transfer Control Switch. The supervised transfer control switch shall provide a 
door mounted, three position, selector switch with Auto, Manual and Transfer positions. 
With the controller set to the automatic mode and the selector switch in the Auto position, the 
user transfer switch shall operate normally.  
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With the controller set to the automatic mode and the selector switch in the Manual position, 
the user shall be required to toggle the selector switch to initiate a transfer from the 
emergency to the normal position. 
With the controller set to the non-automatic mode and the selector switch in the Manual 
position, the user shall be required to toggle the selector switch to the transfer position to 
initiate a transfer in either direction. In this mode, the ATS shall not automatically transfer to 
an acceptable source in the case of source failure, without the user toggling the selector 
switch to the transfer position. 

 
2.4 SOURCE QUALITY CONTROL 

 
A Test and Inspection 

1. Upon request, the manufacturer shall provide a notarized letter certifying compliance 
with all of the requirements of this specification including compliance with the above 
codes and standards. The certification shall identify, by serial number(s), the equipment 
involved.  No exceptions to the specifications, other than those stipulated at the time of 
the submittal, shall be included in the certification. 

2. The ATS manufacturer shall be certified to ISO 9001 International Quality Standard 
and the manufacturer shall have third party certification verifying quality assurance in 
design/development, production, installation and servicing in accordance with ISO 
9001. 

 
 

PART 3 EXECUTION NOT USED 
 

 
 

END OF SECTION 
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FIRE DETECTION & ALARM   28 3100 
 
PART 1 -  GENERAL 

 
1.1  RELATED WORK 

 
A.   Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

 
B.   Division 26 Basic Materials and Methods sections apply to work specified in 

this section. 
 

C.   Section 26 0533; Raceways. 
 

D.   Section 26 0536; Wires & Cables. 
 

E.   Section 26 0553; Electrical Identification. 
 

1.2  SUMMARY 
 

A.   The work covered by this section of the specifications includes the furnishing of 
all labor, equipment, materials, and performance of all operations in connection 
with the installation of the Fire Alarm System as shown on the drawings and as 
herein specified. 

 
B.   The complete installation is to conform to the applicable sections of NFPA-72, 

NFPA-71, Local Code Requirements and the National Electrical Code. 
 

C.   System Description: 
 
1.   Provide a complete, non-coded, addressable, microprocessor-based fire 

alarm system with initiating devices, notification appliances, and 
monitoring and control devices as required by the code and as specified 
herein. Alarm devices shall be horns and flashing visible alarms and visible 
only where indicated. Interlock system with ventilation equipment as 
required by code. 

2.   The integrated fire alarm system shall be fully programmable and shall not 
depend on zones for annunciation of alarms. The system shall be capable of 
on-site programming to accommodate system expansion and changes in 
operation.  The system of wiring shall allow for expansion without 
modification of the main panel other than programming.  No end-of-line 
resistors shall be required.  All devices in the system shall be identifiable at 
the main panel. 

3.   The system shall provide a means to recall alarms and trouble conditions in 
chronological order for the purpose of recreating an event history. 

4.   The transmission shall be hard-wired for addressable signal transmission, 
and it shall be dedicated to fire alarm service only. 
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5.   The System shall have the capacity of 2 programmable passcode protected 
one person testing groups, such that only a portion of the system need be 
disabled during testing. 
 

1.3  SUBMITTALS 
 

A.   Product Data:  Submit manufacturer’s technical product data, specifications, 
installation instructions and dimensioned drawings for each fire alarm device, 
accessory, specialty and control panel.  Include an itemized BOM listing all 
equipment to be furnished for this project. Include product data sheets for all 
system components. 

 
B.   Shop Drawings:  Submit shop drawings for Fire Detection & Alarm systems 

showing NEMA, F.M. Global, and UL Listing compliance, device layout, 
wiring diagrams and emergency backup battery calculations for alarm and 
standby conditions. 

 
C.   Wiring Diagrams:  Submit shop drawings detailing the manufacturer's electrical 

requirements for power supply wiring for fire detection and alarm systems.  
Submit manufacturer's ladder-type wiring diagrams for interlock and control 
wiring, indicate field-installed wiring hook-up points for all field mounted 
equipment. Include dimensioned plans and risers showing addressable device 
address numbers, each wired circuit indicating wire types and quantities, all in 
Autocad format, on sheets no smaller than 11”x 17”.  Clearly differentiate 
between portions of wiring that are factory-installed and portions to be field-
installed.  

 
D.   Source quality-control reports. 

 
E.   Field quality-control reports. 

 
F.   Operation and Maintenance Manual Data:  Submit maintenance data and parts 

lists for fire alarm system materials and products.  Include this data, product 
data, shop drawings and record drawings in the maintenance manual.  Furnish 
these materials with protective covering for storage and identified with labels 
describing contents. 

 
G.   Record Drawings:  At project closeout, submit record drawings of installed fire 

alarm systems, show exact location of panels, devices, accessories and end of 
line devices in accordance with the requirements of Division 01. 

 
1.4  QUALITY ASSURANCE 

 
A.   Manufacturer’s Qualifications:  Firms regularly engaged in the manufacture of 

fire alarm system products of types, materials and sizes required, whose 
products have been in satisfactory use in similar service for not less than 5 years. 
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B.   Installer’s Qualifications:  Firm with at least 3 years of successful installation 
experience on projects with fire alarm systems work similar to that required for 
this project. 

 
C.   Source Limitations:  Obtain all fire alarm control panels, devices, accessories 

and specialties through one source from a single manufacturer under the 
appropriate category by Underwriters' Laboratories, Inc. (UL), and shall bear the 
"U.L." label.  All control equipment is to be listed under UL category UOJZ as a 
single control unit. Partial listing shall NOT be acceptable. 

 
D.   Product Options:  Drawings indicate size, profiles, and dimensional 

requirements of the system and are based on the specific system indicated.  
Refer to Division 01 Section, “Substitutions & Product Options.” 

 
E.   Each and all items of the Fire Alarm System shall be listed as a product of a 

SINGLE system manufacturer  
 

F.   The equipment and installation supervision furnished under this specification is 
to be provided by a manufacturer who has been engaged in software driven 
equipment for at least ten years. 

 
G.   All control equipment must have transient protection devices to comply with 

UL864 requirements. 
 

H.   In addition to the UL-UOJZ requirement mentioned above, the system controls 
shall be UL listed for Power Limited Applications per NEC 760.  All circuits 
shall be marked in accordance with NEC article 760-23. 

 
I.     The system shall be fully operational, tested and a manufacturer’s written 

certification issued before the building is occupied. 
 

1.5  WARRANTY 
 

A.   Special Warranty:  Manufacturer’s standard form in which manufacturer agrees 
to repair or replace components that fail in materials or workmanship within 
specified warranty period.  Failures include, but are not limited to the following: 

 
1.   Detector or device failures. 
2.   Mechanical and electrical defects. 
3.   Faulty operation of controls. 
4.   Deterioration of any component beyond the degradation of normal use. 

 
B.   Warranty Period(s) from date of Substantial Completion:   

 
1.   Provide a one (1) year warranty from the date of the completed and certified 

test or from the date of substantial completion. 
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C.   The equipment manufacturer shall make available to the owner a maintenance 
contract proposal to provide a minimum of two (2) inspections and tests per year 
in compliance with NFPA-72H guidelines. 

 
PART 2 -  PRODUCTS 

 
2.1  MANUFACTURER 

 
A.   Manufacturer, subject to compliance with requirements, shall be one of the 

following or an Engineer approved equivalent: 
 
1.   Simplex. 
2.   Silent Knight. 
3.   Notifier. 
4.   Siemens Building Technologies. 
5.   Edwards. 

 
2.2  EQUIPMENT AND MATERIAL, GENERAL 

 
A.   All equipment and components shall be new, and the manufacturer's current 

model. The materials, appliances, equipment and devices shall be tested and 
listed by a nationally recognized approvals agency for use as part of a fire 
protective signaling system, meeting the National Fire Alarm Code. 

 
B.   All equipment and components shall be installed in strict compliance with 

manufacturers' recommendations. Consult the manufacturer's installation 
manuals for all wiring diagrams, schematics, physical equipment sizes, etc., 
before beginning system installation. 

 
C.   All equipment shall be attached to walls and ceiling/floor assemblies and shall 

be held firmly in place (e.g., detectors shall not be supported solely by 
suspended ceilings). Fasteners and supports shall be adequate to support the 
required load. 

 
2.3  CONDUIT AND WIRE 

 
A.   Conduit: 

 
1.   Conduit shall be in accordance with The National Electrical Code (NEC), 

local and state requirements. 
2.   Where required, all wiring shall be installed in conduit or raceway.  Conduit 

fill shall not exceed 40 percent of interior cross sectional area where three 
or more cables are contained within a single conduit. 

3.   Cable must be separated from any open conductors of power, or Class 1 
circuits, and shall not be placed in any conduit, junction box or raceway 
containing these conductors, per NEC Article 760-55. 

4.   Wiring for 24-volt DC control, alarm notification, emergency 
communication and similar power-limited auxiliary functions may be run in 
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the same conduit as initiating and signaling line circuits. All circuits shall be 
provided with transient suppression devices and the system shall be 
designed to permit simultaneous operation of all circuits without 
interference or loss of signals. 

5.   Conduit shall not enter the fire alarm control panel, or any other remotely 
mounted control panel equipment or backboxes, except where conduit entry 
is specified by the FACP manufacturer. 

6.   Conduit shall be 3/4-inch (19.1 mm) minimum. 
 

B.   Wire: 
 

1.   All fire alarm system wiring shall be new. 
2.   Wiring shall be in accordance with local, state and national codes (e.g., 

NEC Article 760) and as recommended by the manufacturer of the fire 
alarm system. Number and size of conductors shall be as recommended by 
the fire alarm system manufacturer, but not less than 18 AWG (1.02 mm) 
for Initiating Device Circuits and Signaling Line Circuits, and 14 AWG 
(1.63 mm) for Notification Appliance Circuits. 

3.   All wire and cable shall be listed and/or approved by a recognized testing 
agency for use with a protective signaling system. 

4.   Wire and cable not installed in conduit shall have a fire resistance rating 
suitable for the installation as indicated in NEC 760 (e.g., FPLR). 

5.   Wiring used for the multiplex communication circuit (SLC) shall be twisted 
and support a minimum wiring distance of 10,000 feet when sized at 12 
AWG. The design of the system shall permit use of IDC and NAC wiring in 
the same conduit with the SLC communication circuit. Shielded wire shall 
not be required. 

6.   All field wiring shall be electrically supervised for open circuit and ground 
fault. 

7.   The fire alarm control panel shall be capable of T-tapping Class B (NFPA 
Style 4) Signaling Line Circuits (SLCs). Systems which do not allow or 
have restrictions in, for example, the amount of T-taps, length of T-taps etc., 
is not acceptable. 

 
C.   Terminal Boxes, Junction Boxes and Cabinets: 

 
1.   All boxes and cabinets shall be UL listed for their use and purpose. 

 
D.   The fire alarm control panel shall be connected to a separate dedicated branch 

circuit, maximum 20 amperes. This circuit shall be labeled at the main power 
distribution panel as FIRE ALARM. Fire alarm control panel primary power 
wiring shall be 12 AWG. The control panel cabinet shall be grounded securely 
to either a cold water pipe or grounding rod. The control panel enclosure shall 
feature a quick removal chassis to facilitate rapid replacement of the FACP 
electronics. 

 
1.   The FACP shall be capable of coding Notification Appliance Circuits in 

March Time Code (120 PPM), Temporal (NFPA 72 A-2-2.2.2), and 
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California Code. Main panel notification circuits (NACs 1 & 2) shall also 
automatically synchronize any of the following manufacturer's notification 
appliances connected to them: System Sensor, Wheelock, or Gentex with no 
need for additional synchronization modules. 

 
2.4  MAIN FIRE ALARM CONTROL PANEL: 

 
A.   The FACP shall be equal to a NOTIFIER NFW2-100 (FireWarden-100-2) and 

shall contain a microprocessor-based Central Processing Unit (CPU). The CPU 
shall communicate with and control the following types of equipment used to 
make up the system: intelligent addressable smoke and thermal (heat) detectors, 
addressable modules, printer, annunciators, and other system controlled devices. 

 
B.   Operator Control 

 
1.   Acknowledge Switch: 

 
a.   Activation of the control panel Acknowledge switch in response to new 

alarms and/or troubles shall silence the local panel piezo electric signal 
and change the alarm and trouble LEDs from flashing mode to steady-
ON mode. If multiple alarm or trouble conditions exist, depression of 
this switch shall advance the 80-character LCD display to the next 
alarm or trouble condition. 

b.   Depression of the Acknowledge switch shall also silence all remote 
annunciator piezo sounders. 

 
2.   Alarm Silence Switch-Activation of the alarm silence switch shall cause all 

programmed alarm notification appliances and relays to return to the normal 
condition after an alarm condition. The selection of notification circuits and 
relays that are silenceable by this switch shall be fully field programmable 
within the confines of all applicable standards. The FACP software shall 
include silence inhibit and auto-silence timers. 

3.   Alarm Activate (Drill) Switch-The Alarm Activate switch shall activate all 
notification appliance circuits. The drill function shall latch until the panel 
is silenced or reset. 

4.   System Reset Switch-Activation of the System Reset switch shall cause all 
electronically-latched initiating devices, appliances or software zones, as 
well as all associated output devices and circuits, to return to their normal 
condition. 

5.   Lamp Test: 
 

a.   The Lamp Test switch shall activate all system LEDs and light each 
segment of the liquid crystal display. 

 
C.   System Capacity and General Operation 

 
1.   The control panel shall provide, or be capable of, expansion to 198 

intelligent/addressable devices. 
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2.   The control panel shall include Form-C Alarm, Trouble and Supervisory 
relays rated at a minimum of 2.0 amps @ 30 VDC. It shall also include 
programmable Notification Appliance Circuits (NACs) capable of being 
wired as Class B (NFPA Style Y) or Class A (NFPA Style Z). 

3.   The fire alarm control panel shall include an operator interface control and 
annunciation panel that shall include a backlit Liquid Crystal Display 
(LCD), individual color-coded system status LEDs, and an alphanumeric 
keypad for the field programming and control of the fire alarm system. 

4.   All programming or editing of the existing program in the system shall be 
achieved without special equipment and without interrupting the alarm 
monitoring functions of the fire alarm control panel. The system shall be 
fully programmable, configurable, and expandable in the field without the 
need for special tools, PROM programmers or PC based programmers. It 
shall not require replacement of memory ICs to facilitate programming 
changes.  The control unit will support the ability to upgrade its operating 
program using FLASH memory technology.  The unit shall provide the user 
with the ability to program from either the included keypad, a standard PS2-
style PC keyboard or from a computer running upload/download software. 

5.   The system shall allow the programming of any input to activate any output 
or group of outputs. Systems which have limited programming (such as 
general alarm), have complicated programming (such as a diode matrix), or 
REQUIRE a laptop personal computer are not considered suitable 
substitutes. 

6.   The FACP shall provide the following features: 
 

a.   Drift compensation to extend detector accuracy during the 
accumulation of dust and foreign material. 

b.   Detector sensitivity test, meeting requirements of NFPA 72, 
Maintenance alert, with two levels (maintenance alert/maintenance 
urgent), to warn of excessive smoke detector dirt or dust accumulation. 

c.   The ability to display or print system reports. 
d.   Alarm verification. 
e.   Positive Alarm Sequence (PAS presignal), meeting NFPA 72 (2002 

Edition) 6.8.1.3 requirements. 
f.   Rapid manual station reporting. 
g.   Non-alarm points for general (non-fire) control. 
h.   Periodic detector test, conducted automatically by the software. 
i.   Walk test, with a check for two detectors set to same address. 

 
7.   The FACP shall be capable of coding Notification Appliance Circuits in 

March Time Code (120 PPM), Temporal (NFPA 72 A-2-2.2.2), and 
California Code. Main panel notification circuits (NACs 1 & 2) shall also 
automatically synchronize the following manufacturer's notification 
appliances connected to them: System Sensor, Wheelock, or Gentex with no 
need for additional synchronization modules. 

 
D.   Central Microprocessor 
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1.   The microprocessor shall be a state-of-the-art, high speed, 16-bit RISC 
device and it shall communicate with, monitor and control all external 
interfaces. It shall include an EPROM for system program storage, non-
volatile memory for building-specific program storage, and a "watch dog" 
timer circuit to detect and report microprocessor failure. 

2.   The microprocessor shall contain and execute all specific actions to be 
taken in the condition of an alarm. Control programming shall be held in 
non-volatile programmable memory, and shall not be lost even if system 
primary and secondary power failure occurs. 

3.   The microprocessor shall also provide a real-time clock for time annotation 
of system displays, printer, and history file. 

4.   A special program check function shall be provided to detect common 
operator errors. 

5.   An auto-programming capability (self-learn) shall be provided to quickly 
identify devices connected on the SLC and make the system operational. 

6.   For flexibility and to ensure program validity, an optional Windows(TM) 
based program utility shall be available. This program shall be used to off-
line program the system with batch upload/download. This program shall 
also have a verification utility which scans the program files, identifying 
possible errors. It shall also have the ability to compare old program files to 
new ones, identifying differences in the two files to allow complete testing 
of any system operating changes. This shall be in incompliance with the 
NFPA 72 requirements for testing after system modification. 

 
E.   Local Keyboard Interface 

 
1.   In addition to an integral keypad, the fire alarm control panel will accept a 

standard PS2-style keyboard for programming, testing, and control of the 
system. The keyboard will be able to execute the system functions 
ACKNOWLEDGE, SIGNALS SILENCED, DRILL and RESET. 

 
F.   Display  

 
1.   The display shall provide all the controls and indicators used by the system 

operator and may also be used to program all system operational 
parameters. 

2.   The display shall include status information and custom alphanumeric 
labels for all intelligent detectors, addressable modules, internal panel 
circuits, and software zones. 

3.   The display shall contain an alphanumeric, text-type display and dedicated 
LEDs for the annunciation of AC POWER, FIRE ALARM, 
SUPERVISORY, TROUBLE, MAINTENANCE, ALARM SILENCED, 
DISABLED, BATTERY, and GROUND conditions. 

4.   The display keypad shall be part of the standard system and have the 
capability to command all system functions, entry of any alphabetic or 
numeric information, and field programming. Two different password 
levels shall be provided to prevent unauthorized system control or 
programming. 
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5.   The display shall include the following operator control switches: 
ACKNOWLEDGE, ALARM SILENCE, DRILL (alarm activate), and 
SYSTEM RESET. 

 
G.   Signaling Line Circuit (SLC) 

 
1.   The SLC interface shall provide power to and communicate with up to 99 

intelligent detectors (ionization, photoelectric or thermal) and 99 intelligent 
modules (monitor or control) for a system capacity of 198 devices. Each 
SLC shall be capable of NFPA 72 Style 4, Style 6, or Style 7 (Class A or B) 
wiring. 

2.   The CPU shall receive information from all intelligent detectors to be 
processed to determine whether normal, alarm, or trouble conditions exist 
for each detector. The software shall automatically compensate for the 
accumulation of dust in each detector up to allowable limits. The 
information shall also be used for automatic detector testing and for the 
determination of detector maintenance conditions. 

3.   The detector software shall meet NFPA 72, Chapter 7 requirements and be 
certified by UL as a calibrated sensitivity test instrument. 

 
H.   Serial Interfaces 

 
1.   The system shall provide a means of interfacing to UL Listed Electronic 

Data Processing (EDP) peripherals using the EIA-232 communications 
standard. 

2.   One EIA-232 interface shall be used to connect an UL-Listed 80-column 
printer. The printer shall communicate with the control panel using an 
interface complying with Electrical Industries Association standard EIA-
232D. Power to the printer shall be 120 VAC @ 60 Hz. 

 
I.   The control panel will have the capability of Reverse Polarity Transmission or 

connection to a Municipal Box for compliance with applicable NFPA standards. 
 

J.   Digital Alarm Communicator Transmitter (DACT). The DACT is an interface 
for communicating digital information between a fire alarm control panel and a 
UL-Listed central station. 

 
1.   The DACT shall be an integral component of the fire alarm control panel 

requiring no interconnecting wiring, plug-in module or supervisory 
circuitry.  

2.   The DACT shall include connections for dual telephone lines (with voltage 
detect), per UL/NFPA/FCC requirements. It shall include the ability for 
split reporting of panel events up to two different telephone numbers. 

3.   The DACT shall be completely field programmable locally from the control 
panel keypad or via PC software connected to the panel serial port. The 
DACT shall supportupload/download of programming parameters from a 
remote location over a phone line using upload/download PC software 
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4.   The DACT shall be capable of transmitting events in at least 15 different 
formats. This ensures compatibility with existing and future transmission 
formats. 

5.   Communication shall include vital system status such as: 
a.   Independent Zone (Alarm, trouble, non-alarm, supervisory) 
b.   Independent Addressable Device Status 
c.   AC (Mains) Power Loss 
d.   Low Battery and Earth Fault 
e.   System Off Normal 
f.   12 and 24-Hour Test Signal 
g.   Abnormal Test Signal (per UL requirements) 
h.   EIA-485 Communications Failure 
i.   Phone Line Failure 

 
6.   The DACT shall support independent zone/point reporting when used in the 

Contact ID format. In this format, the DACT shall support the transmission 
of up addressable points with the system. This format shall enable the 
central station to have exact details concerning the location of the fire for 
emergency response. 

 
K.   Enclosures: 

 
1.   The control panel shall be housed in a UL-listed cabinet suitable for surface 

or semi-flush mounting. The cabinet and front shall be corrosion protected, 
given a rust-resistant prime coat, and manufacturer's standard finish. 

2.   The back box and door shall be constructed of steel with provisions for 
electrical conduit connections into the sides and top.  

3.   The door shall provide a key lock and shall provide for the viewing of all 
indicators. 

4.   The cabinet shall accept a chassis containing the PCB and to assist in quick 
replacement of all the electronics including power supply shall require no 
more than two bolts to secure the panel to the enclosure back box. 

 
L.   Field Charging Power Supply: The FCPS is a device designed for use as either a 

remote 24-volt power supply or as a booster for powering Notification 
Appliances. 

 
1.   The FCPS shall offer up to 8.0 amps (6.0 amps continuous) of regulated 24-

volt power. It shall include an integral charger designed to charge 18.0 amp 
hour batteries. 

2.   The Field Charging Power Supply shall have two input triggers. The input 
trigger shall be a Notification Appliance Circuit (from the fire alarm control 
panel) or a control relay. Four NAC outputs, wired NFPA Style Y or Z, 
shall be available for connection to the Notification devices. 

3.   The FCPS shall optionally provide synchronization of all connected strobes 
or horn strobe combinations when System Sensor, Wheelock, or Gentex 
devices are installed. 

4.   The FCPS shall function as a sync follower as well as a sync generator. 
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5.   The FCPS shall include a surface mount backbox. 
6.   The Field Charging Power Supply shall include the ability to delay the 

reporting of an AC fail condition per NFPA requirements. 
7.   The FCPS shall provide 24 VDC regulated and power-limited circuitry per 

1995 UL standards. 
 

M.   Power Supply: 
 

1.   The main power supply for the fire alarm control panel shall provide up to 
6.0 amps of available power for the control panel and peripheral devices.  

2.   Provisions will be made to allow the audio-visual power to be increased as 
required by adding modular expansion audio-visual power supplies.  

3.   Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, or 
other over-current protection shall be provided on all power outputs. The 
power supply shall provide an integral battery charger or may be used with 
an external battery and charger systems. Battery arrangement may be 
configured in the field. 

4.   The main power supply shall continuously monitor all field wires for earth 
ground conditions. 

5.   The main power supply shall operate on 120 VAC, 60 Hz, and shall provide 
all necessary power for the FACP. 

 
N.   Programmable Electronic Sounders: 

 
1.   Electronic sounders shall operate on 24 VDC nominal.  
2.   Electronic sounders shall be field programmable without the use of special 

tools, to provide slow whoop, continuous, or interrupted tones with an 
output sound level of at least 90 dBA measured at 10 feet from the device. 

3.   Shall be flush or surface mounted as show on plans. 
 

O.   Strobe lights shall meet the requirements of the ADA, UL Standard 1971 and 
shall meet the following criteria: 

 
1.   The maximum pulse duration shall be 2/10 of one second. 
2.   Strobe intensity shall meet the requirements of UL 1971. 
3.   The flash rate shall meet the requirements of UL 1971. 

 
P.   Audible/Visual Combination Devices: 

 
1.   Shall meet the applicable requirements of Section A listed above for 

audibility. 
2.   Shall meet the requirements of Section B listed above for visibility. 

 
Q.   Specific System Operations 

 
1.   Alarm Verification: Each of the intelligent addressable smoke detectors in 

the system may be independently programmed for verification of alarm 
signals. The alarm verification time period shall not exceed 2 minutes. 
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2.   Point Disable: Any addressable device or conventional circuit in the system 
may be enabled or disabled through the system keypad. 

3.   Point Read: The system shall be able to display the following point status 
diagnostic functions: 

 
a.   Device status 
b.   Device type 
c.   Custom device label 
d.   Device zone assignments 

 
4.   System Status Reports: Upon command from an operator of the system, a 

status report will be generated and printed, listing all system status. 
5.   System History Recording and Reporting: The fire alarm control panel shall 

contain a history buffer that will be capable of storing up to 1000 events. 
Each of these activations will be stored and time and date stamped with the 
actual time of the activation. The contents of the history buffer may be 
manually reviewed, one event at a time, or printed in its entirety. 

 
a.   The history buffer shall use non-volatile memory. Systems that use 

volatile memory for history storage are not acceptable substitutes. 
 

6.   Automatic Detector Maintenance Alert: The fire alarm control panel shall 
automatically interrogate each intelligent detector and shall analyze the 
detector responses over a period of time. If any intelligent detector in the 
system responds with a reading that is above or below normal limits, then 
the system will enter the trouble mode, and the particular detector will be 
annunciated on the system display.  This feature shall in no way inhibit the 
receipt of alarm conditions in the system, nor shall it require any special 
hardware, special tools or computer expertise to perform. 

7.   The fire alarm control panel shall include Silent and Audible Walk Test 
functions - Silent and Audible. It shall include the ability to test initiating 
device circuits and Notification Appliance Circuits from the field without 
returning to the panel to reset the system. The operation shall be as follows: 

 
a.   The Silent Walk Test will not sound NACs but will store the Walk Test 

information in History for later viewing.   
b.   Alarming an initiating device shall activate programmed outputs, which 

are selected to participate in Walk Test. 
c.   Introducing a trouble into the initiating device shall activate the 

programmed outputs. 
d.   Walk Test shall be selectable on a per device/circuit basis. All devices 

and circuits which are not selected for Walk Test shall continue to 
provide fire protection and if an alarm is detected, will exit Walk Test 
and activate all programmed alarm functions. 

e.   All devices tested in walk test shall be recorded in the history buffer. 
 

8.   Waterflow Operation-An alarm from a waterflow detection device shall 
activate the appropriate alarm message on the control panel display; turn on 



Emergency Dispatch Center                                                 ETC Project Number 150303CPAG 
Paragould, Arkansas 
 

28 3100/ 13 

all programmed Notification Appliance Circuits and shall not be affected by 
the Signal Silence switch. 

9.   Supervisory Operation-An alarm from a supervisory device shall cause the 
appropriate indication on the control panel display, light a common 
supervisory LED, but will not cause the system to enter the trouble mode. 

10.   Signal Silence Operation-The FACP shall have the ability to program each 
output circuit (notification circuit or relay) to deactivate upon depression of 
the Signal Silence switch. 

11.   Non-Alarm Input Operation-Any addressable initiating device in the system 
may be used as a non-alarm input to monitor normally open contact type 
devices. Non-alarm functions are a lower priority than fire alarm initiating 
devices. 

 
2.5  SYSTEM COMPONENTS: 

 
A.   Addressable Pull Box (manual station) 

 
1.   Addressable pull boxes shall, on command from the control panel, send data 

to the panel representing the state of the manual switch and the addressable 
communication module status. They shall use a key operated test-reset lock, 
and shall be designed so that after actual emergency operation, they cannot 
be restored to normal use except by the use of a key. 

2.   All operated stations shall have a positive, visual indication of operation 
and utilize a key type reset. 

3.   Manual stations shall be constructed of Lexan with clearly visible operating 
instructions provided on the cover. The word FIRE shall appear on the front 
of the stations in raised letters, 1.75 inches (44 mm) or larger. 

 
B.   Intelligent Photoelectric Smoke Detector 

 
1.   The detectors shall use the photoelectric (light-scattering) principal to 

measure smoke density and shall, on command from the control panel, send 
data to the panel representing the analog level of smoke density. 

2.   The detectors shall be ceiling-mounted and available in an alternate model 
with an integral fixed 135-degree heat-sensing element. 

3.   Each detector shall contain a remote LED output and a built-in test switch.  
4.   Detector shall be provided on a twist-lock base. 
5.   It shall be possible to perform a calibrated sensitivity and performance test 

on the detector without the need for the generation of smoke.  The test 
method shall test all detector circuits. 

6.   A visual indication of an alarm shall be provided by dual latching Light 
Emitting Diodes (LEDs), on the detector, which may be seen from ground 
level over 360 degrees. These LEDs shall periodically flash to indicate that 
the detector is in communication with the control panel. 

7.   The detector shall not go into alarm when exposed to air velocities of up to 
1500 feet per minute (fpm). 

8.   The detector screen and cover assembly shall be easily removable for field 
cleaning of the detector chamber. 
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9.   All field wire connections shall be made to the base through the use of a 
clamping plate and screw. 

 
C.   Intelligent Thermal Detectors 

 
1.   Thermal detectors shall be intelligent addressable devices rated at 135 

degrees Fahrenheit (58 degrees Celsius) and have a rate-of-rise element 
rated at 15 degrees F (9.4 degrees C) per minute. It shall connect via two 
wires to the fire alarm control panel signaling line circuit. 

 
D.   Addressable Dry Contact Monitor Module 

 
1.   Addressable monitor modules shall be provided to connect one supervised 

IDC zone of conventional alarm initiating devices (any normally open dry 
contact device) to one of the fire alarm control panel SLCs. 

2.   The monitor module shall mount in a 4-inch square (101.6 mm square), 2-
1/8 inch (54 mm) deep electrical box. 

3.   The IDC zone shall be suitable for Style D or Style B operation. An LED 
shall be provided that shall flash under normal conditions, indicating that 
the monitor module is operational and in regular communication with the 
control panel. 

4.   For difficult to reach areas, the monitor module shall be available in a 
miniature package and shall be no larger than 2-3/4 inch (70 mm) x 1-1/4 
inch (31.7 mm) x 1/2 inch (12.7 mm). This version need not include Style D 
or an LED. 

 
E.   Two-Wire Detector Monitoring 

 
1.   Means shall be provided for the monitoring of conventional Initiating 

Device Circuits populated with 2-wire smoke detectors as well as normally 
open contact alarm initiating devices (pull stations, heat detectors, etc).  

2.   Each IDC of conventional devices will be monitored as a distinct address on 
the polling circuit by an addressable module.  The module will supervise the 
IDC for alarms and circuit integrity (opens). 

3.   The monitoring module will be compatible, and listed as such, with all 
devices on the supervised circuit. 

4.   The IDC zone may be wired for Class A or B (Style D or Style B) 
operation. An LED shall be provided that shall flash under normal 
conditions, indicating that the monitor module is operational and in regular 
communication with the control panel. 

5.   The monitoring module shall be capable of mounting in a 4-inch square 
(101.6 mm square), 2-1/8 inch (54 mm) deep electrical box or in a surface 
mount backbox. 

 
F.   Addressable Control Relay Module 

 
1.   Addressable control relay modules shall be provided to control the 

operation of fan shutdown and other auxiliary control functions. 
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2.   The control module shall mount in a standard 4-inch square, 2-1/8 inch deep 
electrical box, or to a surface mounted backbox. 

3.   The control relay module will provide a dry contact, Form-C relay. The 
relay coil shall be magnetically latched to reduce wiring connection 
requirements, and to insure that 100% of all auxiliary relays may be 
energized at the same time on the same pair of wires. 

4.   The control relay module shall be suitable for pilot duty applications and 
rated for a minimum of 0.6 amps at 30 VDC. 

 
G.   Isolator Module 

 
1.   Isolator modules shall be provided to automatically isolate wire-to-wire 

short circuits on an SLC Style 6 (Class A) or Style 4 (Class B branch). The 
isolator module shall limit the number of modules or detectors that may be 
rendered inoperative by a short circuit fault on the SLC loop segment or 
branch. At least one isolator module shall be provided for each floor or 
protected zone of the building. 

2.   If a wire-to-wire short occurs, the isolator module shall automatically open-
circuit (disconnect) the SLC. When the short circuit condition is corrected, 
the isolator module shall automatically reconnect the isolated section. 

3.   The isolator module shall not require any address setting, and its operations 
shall be totally automatic. It shall not be necessary to replace or reset an 
isolator module after its normal operation. 

4.   The isolator module shall mount in a standard 4-inch (101.6 mm) deep 
electrical box or in a surface mounted backbox. It shall provide a single 
LED that shall flash to indicate that the isolator is operational and shall 
illuminate steadily to indicate that a short circuit condition has been 
detected and isolated. 

 
2.6  SYSTEM COMPONENTS - ADDRESSABLE DEVICES 

 
A.   Addressable Devices - General 

 
1.   Addressable devices shall employ the simple-to-set decade addressing 

scheme.  Addressable devices which use a binary-coded address setting 
method, such as a DIP switch, are not an allowable substitute. 

2.   Detectors shall be addressable and intelligent, and shall connect with two 
wires to the fire alarm control panel signaling line circuits. 

3.   Addressable smoke and thermal (heat) detectors shall provide dual alarm 
and power/polling LEDs. Both LEDs shall flash under normal conditions, 
indicating that the detector is operational and in regular communication 
with the control panel, and both LEDs shall be placed into steady 
illumination by the control panel, indicating that an alarm condition has 
been detected. An output connection shall also be provided in the base to 
connect an external remote alarm LED. 

4.   Using software in the FACP, detectors shall automatically compensate for 
dust accumulation and other slow environmental changes that may affect 
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their performance. The detectors shall be listed by UL as meeting the 
calibrated sensitivity test requirements of NFPA Standard 72, Chapter 7. 

5.   Detectors shall be ceiling-mount and shall include a separate twist-lock base 
with tamper proof feature. Base options shall include a base with a built-in 
(local) sounder rated for a minimum of 85 DBA, a relay base and an isolator 
base designed for Style 7 applications. 

6.   Detectors shall provide a test means whereby they will simulate an alarm 
condition and report that condition to the control panel. 

7.   Detectors shall also store an internal identifying type code that the control 
panel shall use to identify the type of device (ION, PHOTO, THERMAL). 

8.   Detectors shall provide address-setting means using decimal switches. 
 

2.7  BATTERIES: 
 

A.   Upon loss of Primary (AC) power to the control panel, the batteries shall have 
sufficient capacity to power the fire alarm system for required standby time (24 
or 60 hours) followed by 5 minutes of alarm. 

 
B.   The batteries are to be completely maintenance free. No liquids are required. 

Fluid level checks for refilling, spills, and leakage shall not be required. 
 

C.   If necessary to meet standby requirements, external battery/charger systems may 
be used. 

 
2.8  OPERATION 

 
A.   Under normal condition, the front panel shall display a "SYSTEM NORMAL" 

message and the current time and date. 
 

B.   Should an abnormal condition be detected, the appropriate LED (Alarm, 
Supervisory, or Trouble) shall flash.  The panel audible signal shall pulse for 
alarm conditions and sound steadily for trouble and supervisory conditions. 

 
C.   The panel shall display the following information relative to the abnormal 

condition of a point in the system: 
 
1.   Custom location label (40 characters minimum). 
2.   Type of device (i.e. smoke, pull station, waterflow). 
3.   Point status (i.e. alarm, trouble). 
4.   These three characteristics relative to an abnormal condition of a point shall 

be displayed simultaneously in alphanumeric format. 
 

D.   Pressing the appropriate acknowledge button shall acknowledge the alarm or 
trouble condition.  The acknowledge functions may be passcode protected if the 
user has insufficient privilege to acknowledge such conditions.  A message shall 
indicate insufficient privilege but allow the user to view the points without 
acknowledging them.  Should the user have sufficient privilege to acknowledge, 
a message will be displayed informing the user that the condition has been 
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acknowledged.  Systems not capable of password protected manual command 
operations shall provide key operated switches for these functions.  Function key 
switches shall be keyed differently from any other keyed switches or locks used 
within the system. 

 
E.   After all the points have been acknowledged, the LEDs shall glow steady and 

the panel audible signal will be silenced.  The total number of alarms, 
supervisory, and trouble conditions shall be displayed along with a prompt to 
review each list chronologically.  The end of the list shall be indicated. 

 
F.   Alarm Silencing 

 
1.   Should the "Alarm Silence" button be pressed, all notification appliances 

shall be deactivated. 
2.   Notification appliances shall not be deactivated during alarm silence inhibit 

mode. 
 

G.   System Reset 
 
1.   The "System Reset" button shall be used to return the system to its normal 

state after an alarm condition has been remedied.  The display shall step the 
user through the reset process with simple English language messages.  
Messages shall provide operator assurance of the sequential steps (i.e.: "IN 
PROGRESS", "RESET COMPLETED", and "SYSTEM NORMAL") as 
they occur, should all alarm conditions be cleared. 

2.   Should an alarm condition continue to exist, the system will remain in an 
abnormal state.  System control relays shall not reset.  The panel audible 
signal and the Alarm LED shall be on.  The display will indicate the total 
number of alarms and troubles present in the system along with a prompting 
to review the points.  These points will not require acknowledgment if they 
were previously acknowledged. 

3.   Should the Alarm Silence Inhibit function be active, the "System Reset" key 
press will be ignored and a "RESET INHIBITED" message will be 
displayed for a short time to indicate the action was not taken. For operator 
assurance, a "RESET NO LONGER INHIBITED" message will be 
displayed when the inhibit function times out. 
 

H.   Function Keys, Display of System Detail Information 
 
1.   Additional function keys shall be provided to access status data for all 

system points.  As a minimum, the status data shall include Disable/Enable 
Status, Verification Tallies of Initiating Devices, Acknowledge Status, etc. 

2.   Operation of the function keys shall be capable of displaying system 
voltages and currents on the front panel display.  These values will include 
those for notification appliance circuits, and battery charging.  These values 
will be displayed digitally and in real time.  Systems not capable of 
supplying this feature shall include system panel mounted voltmeters and 
ammeters for monitoring this information. 
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I.     History Logging:  In addition to any required printer output, the control panel 

shall have the ability to store a minimum of four hundred (400) events in an 
alarm log and in a trouble log.  These events shall be stored in a battery 
protected random access memory (RAM).  Systems not having discrete alarm 
and trouble logging memory shall include an alternate supervised (eg: floppy 
drive, tape cassette) historic recording method with battery backup.  Real time 
and date shall accompany all history event recording. 

 
J.    System Trouble Reminder:  Should a trouble condition be present within the 

system and the audible trouble signal silenced, the trouble signal shall resound at 
preprogrammed time intervals to act as a reminder that the fire alarm system is 
not 100% operational.  Both the time interval and the trouble reminder signal 
shall be programmable to suit the owner's application. 

 
K.   Detection Operation 

 
1.   All smoke sensors shall be smoke density measuring devices having no self-

contained alarm set point (fixed threshold).  The alarm decision for each 
sensor shall be determined by the control panel.  The control panel shall 
determine the condition of each sensor by comparing the sensor value to the 
stored values. 

2.   The control panel shall maintain a moving average of the sensors' smoke 
chamber value to automatically compensate (move the threshold) for dust 
and dirty conditions that could affect detection operations.  The system shall 
automatically maintain a constant smoke obscuration sensitivity for each 
sensor (via the floating threshold) by compensating for environmental 
factors.  Photoelectric sensor smoke obscuration sensitivity shall be 
adjustable to within 0.3% of either limit of the UL window (0.5% to 4.0%) 
to compensate for any environment. 

3.   The system shall automatically indicate when an individual sensor needs 
cleaning.  When a sensor's average value reaches a predetermined level, a 
"DIRTY SENSOR" trouble condition shall be audibly and visibly indicated 
at the control panel for the individual sensor.  Additionally, the LED on the 
sensor base shall glow steady giving a visible indication at the sensor 
location.  If a "DIRTY SENSOR" is left unattended, and its average value 
increases to a second predetermined value, an "EXCESSIVELY DIRTY 
SENSOR" trouble condition shall be indicated at the control panel for the 
individual sensor.  To prevent false alarms, these "DIRTY" conditions shall 
in no way decrease the amount of smoke obscuration necessary for system 
activation.  For scheduling of maintenance, the control panel shall be able to 
generate an "ALMOST DIRTY" indication for any sensor approaching a 
"DIRTY" trouble condition. 

4.   The control panel shall continuously perform an automatic self-test routine 
on each sensor which will functionally check sensor electronics and ensure 
the accuracy of the values being transmitted to the control panel.  Any 
sensor that fails this test shall indicate a "SELF TEST ABNORMAL" 
trouble condition with the sensor location at the control panel. 
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5.   An operator at the control panel, having a proper access level, shall have the 
capability to manually access the following information for each sensor: 
 
a.   primary status 
b.   device type 
c.   present average value 
d.   present sensitivity selected * 
e.   peak detection values * 
f.    sensor range (normal, dirty, etc.) 

 
6.  Values shall be in "percent of smoke obscuration" format so that no 

interpretation is required by the operator. 
7.   An operator at the control panel, having a proper access level, shall have the 

capability to manually control the following for each sensor: 
 
a.   clear peak detection values 
b.   enable or disable the point 
c.   clear verification tally 
d.   establish alarm sensitivity 
e.   control a sensor's sounder/relay driver output 

 
8.   It shall be possible to program the control panel to automatically change the 

sensitivity settings of each sensor based on time-of-day and day-of-week 
(for example, to be more sensitive during unoccupied times and less 
sensitive during occupied periods).  There shall be seven (7) sensitivity 
settings available for each sensor. 

9.   The control panel shall have the capability of being programmed for a 
pre-alarm or two-stage function.  This function allows an indication to 
occur when, for example, a 3% sensor reaches a threshold of 1.5% smoke 
obscuration. 

10.   At least 250 individually identified sensors, as well as conventional 
initiating device and notification appliance circuits shall be supported 
within a single control panel. 
 

2.9  POWER REQUIREMENTS 
 

A.   The control panel shall receive 120 VAC power (as noted on the plans) via a 
dedicated fused disconnect circuit. 

 
B.   The system shall be provided with sufficient battery capacity to operate the 

entire system upon loss of normal 120 VAC power in a normal supervisory 
mode for a period of twenty-four (24) hours with 15 minutes of alarm operation 
at the end of this period.  The system shall automatically transfer to the standby 
batteries upon power failure.  All battery charging and recharging operations 
shall be automatic. 

 
C.   All circuits requiring system operating power shall be 24VDC and shall be 

individually fused at the control panel. 



Emergency Dispatch Center                                                 ETC Project Number 150303CPAG 
Paragould, Arkansas 
 

28 3100/ 20 

 
2.10  MULTIPLE ADDRESSABLE PERIPHERAL NETWORK (Idnet) 

 
A.   Communication with addressable devices:  The system must provide 

communication with all initiating and control devices individually.  All of these 
devices are to be individually annunciated at the control panel.  Annunciation 
shall include the following conditions for each point: 

 
1.   Alarm 
2.   Trouble 
3.   Open 
4.   Short 
5.   Ground 
6.   Device Fail/or Incorrect Device  
7.   All addressable devices are to have the capability of being disabled or 

enabled individually. Up to 250 addressable devices may be multi-dropped 
from a single pair of wires.  Systems that require factory reprogramming to 
add or delete devices are not acceptable. Each addressable device must be 
uniquely identified by an address code entered on each device at time of 
installation. The address setting switches shall be located on the base 
portion of smoke & heat detectors. The use of jumpers to set the address 
will not be acceptable. 
 

2.11  FIRE ALARM CONTROL PANEL 
 

A.   Where shown on the plans, provide and install a Fire Alarm Control Panel equal 
to a Simplex type 4010.  Construction shall be plug-in modules with solid state, 
microprocessor based electronics.  It shall display only those primary controls 
and displays essential to operation during a fire alarm condition.  Although the 
keypad/keyboard can be used for control (firefighter/emergency) of the entire 
system, it shall only be used for maintenance purposes.  Keyboards or keypads 
shall not be visible or required to operate the system during fire alarm 
conditions. 

 
B.   A local audible device shall sound during Alarm, Trouble or Supervisory 

conditions.  This audible device shall sound differently during each condition to 
distinguish one condition from another without having to view the panel. This 
audible device shall also sound differently during each keypress to provide an 
audible feedback (chirp) to ensure that the key has been pressed properly. 

 
C.   Primary Keys & Panel Display 

 
1.   The Control Panel's display shall be backlit for enhanced readability.  So as 

to conserve battery standby power, it shall not be lit during an AC power 
failure unless an alarm condition occurs or should there be keypad activity. 

2.   The display shall support both upper and lower case letters.  Lowercase 
letters shall be used for softkey titles and prompting the user.  Uppercase 
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letters shall be used for System Status Information.  A cursor shall be 
visible when entering information. 
 

D.   Equipment Enclosure 
 
1.   Provide semi-flush mounting cabinet(s) of sufficient size to accommodate 

the aforementioned equipment.  The cabinet(s) shall be equipped with locks 
and transparent door panel(s) providing freedom from tampering yet 
allowing full view of the various lights and controls. 
 

2.12   NON-VOICE SYSTEM NOTIFICATION DEVICES 
 

A.   Alarm notification devices shall be installed as located on the plans and mounted 
as indicated, unless otherwise required by the local code or authority having 
jurisdiction.  

 
B.   All signal devices shall be UL listed and meet the requirements of the 

Americans with Disabilities Act. 
 

C.   The Notification Appliance Circuit provides synchronization of strobes and 
horns.  The circuit shall provide the capability to silence the audible signals, 
while the strobes continue to flash. 

 
D.   Visual devices: 

 
1.   All strobes shall be synchronized for simultaneous flashing.  
2.   All strobes shall have a selectable output of 110, 75, 30 or 15 candela with a 

xenon flash.  Strobes for handicapped sleeping rooms shall have a minimum 
output of 177 candela. 

3.   The strobes shall be a 24 VDC lamp with a self-contained flasher with a 
lens and reflector system.  The unit shall be wall mounted and meet all 
ADA requirements.  The lamp shall be covered by a Lexan lens with the 
word "FIRE" factory imprinted in red on the face.  

4.   The visual device shall mount directly to a standard single gang, double 
gang or 4" square electrical box, without the use of special adapters or trim 
rings. 
 

E.   Audible devices: 
 
1.   All audible devices shall be an electronic polarized type, operating with a 

piezoelectric element driven with a multiple harmonic signal.  
2.   Audible alarm notification shall be by voice evacuation and tone signals on 

loudspeakers unless otherwise indicated on plans. 
3.   The audio alarm signal shall consist of an alarm tone at a march-time beat 

of approximately 120 pulses per minute which shall sound continuously 
until the "Alarm Silence" switch is activated. 
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4.   All audio operations shall be activated by the system software so that any 
required future changes can be facilitated by authorized personnel without 
any component rewiring or hardware additions. 

5.   All speaker notification appliances shall be UL listed. 
6.   Speakers shall operate on a standard 25VRMS or 70.7VRMS NAC using 

twisted/shielded wire. 
7.   Speakers shall have a minimum UL rated sound pressure level of 84dBA at 

10 feet. 
8.   Speakers shall have a frequency response of 400 to 4000 Hz for Fire Alarm. 

 
F.   Audio/Visual Devices:  Audio/visual devices are audible and visual devices, as 

specified, in a factory fabricated common housing. 
  

2.13  CABLE 
 

A.   Alarm and initiating circuit wiring and annunciator wiring shall be of the type 
recommended by the equipment manufacturer. 

 
B.   The cable shall be UL Listed for use with local protective signaling systems. 

 
C.   All cable installed in any return air plenums shall be plenum rated cable. 

 
PART 3 -  EXECUTION 

 
3.1  INSTALLATION 

 
A.   Provide and install the system in accordance with the plans and specifications, 

all applicable codes and the manufacturer's recommendations.  All wiring shall 
be installed in strict compliance with all the provisions of NEC - Article 760 A 
and C, Power-Limited Fire Protective Signaling Circuits or if required may be 
reclassified as non-power limited and wired in accordance with NEC-Article 
760 A and B.  Upon completion, the contractor shall so certify in writing to the 
owner and general contractor. 

 
B.   Installation of equipment and devices that pertain to other work in the contract 

shall be closely coordinated with the appropriate subcontractors. 
 

C.   The contractor shall clean all dirt and debris from the inside and the outside of 
the fire alarm equipment after completion of the installation. 

 
D.   The manufacturer's authorized representative shall provide on-site supervision of 

the installation.  
 

E.   All wiring shall be continuous from terminal to terminal or from terminal to 
device pigtail lead.  

 
F.   All wiring shall be color coded and the color coding scheme shall be used 

consistently. 
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G.   The fire alarm system wiring shall be in conduit (EMT) wherever exposed above 

the finish floor.  Where permitted by NFPA 72, open wiring may be utilized.  
Secure all open wiring neatly by approved methods. 

 
H.   Device boxes shall be flush mounted unless noted otherwise. 

 
3.2  TESTING 

 
A.   The completed fire alarm system shall be fully tested in accordance with 

NFPA-72H by the contractor in the presence of the owner's representative and 
the Local Fire Marshal.  Upon completion of a successful test, the contractor 
shall so certify in writing to the owner and general contractor. 

 
 
 
 
 
END OF SECTION 
130613:1611181047 
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	072400-Exterior Finish & Insulation System (Addendum 3).pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Provide air and moisture barrier, and compatible EIFS for vertical above grade exterior walls
	B. Related Sections
	1. Section 06 16 00: Sheathing
	2. Section 07 26 00: Vapor Retarders
	3. Section 07 27 00: Air Barriers
	4. Section 07 50 00:  Membrane Roofing
	5. Section 07 62 00:    Sheet Metal Flashing and Trim
	6. Section 07 90 00:  Joint Protection


	1.2 SUBMITTALS
	A. Manufacturer's specifications, details, installation instructions and product data
	B. Manufacturer’s code compliance report
	C. Manufacturer's standard warranty
	D. Applicator's industry training credentials
	E. Samples for approval as directed by architect or owner
	F. Sealant manufacturer's certificate of compliance with ASTM C 1382
	G. Prepare and submit project-specific details (when required by contract documents)

	1.3 REFERENCES
	A. ASTM Standards:
	B. Building Code Standards
	C. National Fire Protection Association (NFPA) Standards
	D. Other Referenced Documents
	1. American Association of Textile Chemists and Colorists AATCC-127 Water Resistance: Hydrostatic Pressure Test
	2. APA Engineered Wood Association E 30, Engineered Wood Construction Guide


	1.4 DESIGN REQUIREMENTS
	A. Wind Load
	1. Design for maximum allowable system deflection, normal to the plane of the wall, of L/240.
	2. Design for wind load in conformance with code requirements.
	3. Maximum wind load resistance: + 188 psf (9.00 kPa), provided structural supports and sheathing/sheathing attachment are adequate to resist these pressures.

	B. Moisture Control
	1. Prevent the accumulation of water behind the EIFS or into the wall assembly, either by condensation or leakage through the wall construction, in the design and detailing of the wall assembly:
	a. Provide flashing to direct water to the exterior where it is likely to penetrate components in the wall assembly, including, above window and door heads, beneath window and door sills, at roof/wall intersections, decks, abutments of lower walls wit...
	b. Air Leakage Prevention – provide continuity of the air barrier system at foundation, roof, windows, doors, and other penetrations through the wall with connecting and compatible air barrier components to minimize condensation and leakage caused by ...
	c. Vapor Diffusion and Condensation – perform a dew point analysis and/or dynamic hygrothermal modeling of the wall assembly to determine the potential for accumulation of moisture in the wall assembly by diffusion.  Adjust insulation thickness and/or...


	C. Impact Resistance
	1. Provide ultra-high impact resistance of the EIFS to a minimum height of 6'-0" (1.8 m) above finished grade at all areas accessible to pedestrian traffic and other areas exposed to abnormal stress or impact.  Indicate the areas with impact resistanc...

	D. Color Selection
	1. Select finish coat with a light reflectance value of 20 or greater. (The use of dark colors is not recommended over expanded polystyrene [EPS].  EPS has a service temperature limitation of approximately 165( F [74(C]).

	E. Joints
	1. Provide minimum 3/4 inch (19 mm) wide joints in the EIFS where they exist in the substrate or supporting construction, where the cladding adjoins dissimilar construction or materials, at changes in building height, at expansion, control, and cold j...
	2. Provide minimum 1/2 inch (13 mm) wide perimeter sealant joints at all penetrations through the EIFS (windows, doors, mechanical, electrical, and plumbing penetrations, etc.).
	3. Specify compatible backer rod and sealant that has been evaluated in accordance with ASTM C 1382, and that meets minimum 50% elongation after conditioning.
	4. Provide joints so that air barrier continuity is maintained across the joint, and drain joints to the exterior, or provide other means to prevent or control water infiltration at joints.

	F. Grade Condition
	1. Do not specify the EIFS below grade (unless designed for use below grade and permitted by code) or for use on surfaces subject to continuous or intermittent water immersion or hydrostatic pressure. Provide minimum 6 inch (152 mm) clearance above gr...

	G. Trim, Projecting Architectural Features and Reveals
	1. All trim and projecting architectural features must have a minimum 1:2 [27(] slope along their top surface. All reveals must have minimum ¾ inch (19 mm) insulation thickness at the bottom of the reveal.  All horizontal reveals must have a minimum 1...
	2. Do not use the EIFS on weather exposed projecting ledges, sills, or other projecting features unless supported by framing or other structural support and protected with metal coping or flashing.  Refer to Sto Detail 10.61.

	H. Insulation Thickness
	1. Minimum EPS insulation thickness is 1 inch (25 mm).
	2. Maximum EPS insulation thickness is 12 inches (305 mm), except as noted below for fire-resistance rated wall assemblies.

	I. Fire Protection
	1. Do not use EPS foam plastic in excess of 12 inches (305 mm) thick on types I, II, III, or IV construction unless approved by the code official.
	2. Where a fire-resistance rating is required by code use the EIFS over a rated concrete or concrete masonry assembly.  Limit use over rated frame assemblies to non-load bearing assemblies (the EIFS is considered not to add or detract from the fire-re...
	3. Refer to manufacturer’s testing or applicable code compliance report for other limitations that may apply.


	1.5 PERFORMANCE REQUIREMENTS
	A. Comply with ASTM E 2568, ASTM E 2570, and the following:

	1.6 QUALITY ASSURANCE
	A. Manufacturer Requirements
	1. Member in good standing of the EIFS Industry Members Association (EIMA)
	2. Air/moisture barrier and EIFS manufacturer for a minimum of thirty (30) years
	3. Manufacturing facilities ISO 9001:2008 Certified Quality System and ISO 14001:2004 Certified Environmental Management System

	B. Contractor Requirements
	1. Engaged in application of similar systems for a minimum of three (3) years
	2. Knowledgeable in the proper use and handling of Sto materials
	3. Employ skilled mechanics who are experienced and knowledgeable in air/moisture barrier and EIFS application, and familiar with the requirements of the specified work
	4. Successful completion of minimum of three (3) projects of similar size and complexity to the specified project
	5. Provide the proper equipment, manpower and supervision on the job site to install the system in compliance with Sto's published specifications and details and the project plans and specifications

	C. Insulation Board Manufacturer Requirements
	1. EPS board listed by an approved agency
	2. EPS board manufactured under Sto licensing agreement and recognized by Sto as being capable of producing EPS insulation board to meet EIFS requirements
	3. EPS board labeled with information required by Sto, the approved listing agency, and the applicable building code.

	D. Mock-up Testing
	1. Construct full-scale mock-up of typical air/moisture barrier and EIFS/window wall assembly with specified tools and materials and test air and water infiltration and structural performance in accordance with ASTM E 283, ASTM E 331 and ASTM E 330, r...

	E. Inspections
	1. Provide independent third party inspection where required by code or contract documents
	2. Conduct inspections in accordance with code requirements and contract documents


	1.7 DELIVERY, STORAGE AND HANDLING
	A. Deliver all materials in their original sealed containers bearing manufacturer's name and identification of product
	B. Protect coatings (pail products) from freezing and temperatures in excess of 90(F (32( C). Store away from direct sunlight.
	C. Protect Portland cement based materials (bag products) from moisture and humidity. Store under cover off the ground in a dry location.

	1.8 PROJECT/SITE CONDITIONS
	A. Maintain ambient and surface temperatures above 40(F (4(C) during application and drying period, minimum 24 hours after application of Air/Moisture barrier and EIFS products
	B. Provide supplementary heat for installation in temperatures less than 40(F (4(C)
	C. Provide protection of surrounding areas and adjacent surfaces from application of products

	1.9 COORDINATION/SCHEDULING
	A. Provide site grading such that the EIFS terminates above grade a minimum of 6 inches (150 mm) or as required by code
	B. Coordinate installation of foundation waterproofing, roofing membrane, windows, doors and other wall penetrations to provide a continuously connected air and moisture barrier
	C. Provide protection of rough openings before installing windows, doors, and other penetrations through the wall
	D. Install window and door head flashing immediately after windows and doors are installed
	E. Install diverter flashings wherever water can enter the wall assembly to direct water to the exterior
	F. Install splices or tie-ins from air/moisture barrier over back leg of flashings, starter tracks, and similar details to form a shingle lap that directs incidental water to the exterior
	G. Install copings and sealant immediately after installation of the the EIFS when coatings are dry, and such that, where sealant is applied against the EIFS surface, it is applied against the base coat or primed base coat surface
	H. Schedule work such that air/moisture barrier is exposed to weather no longer than 30 days
	I. Attach penetrations through the EIFS to structural support and provide water tight seal at penetrations

	1.10 WARRANTY
	A. Provide manufacturer's standard warranty


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Provide Air/Moisture Barrier and EIFS coatings and accessories from single source manufacturer or approved supplier
	B. The following are acceptable manufacturers:
	1. Sto Corp. – Air/Moisture Barrier, EIFS
	2. Plastic Components, Inc. – EIFS Accessories


	2.2 AIR/MOISTURE BARRIER
	A. StoGuard®
	1. Joint Treatment, Rough Opening Protection, and Detail Components:
	a. Sto Gold Coat® – ready mixed coating applied by brush, roller or spray for rough opening protection of frame walls and joint treatment of sheathing when used with StoGuard Fabric. Also used as a detail component with StoGuard Fabric to splice over ...

	2. Waterproof Coating: Sto Gold Coat® – ready mixed waterproof coating for concrete, concrete masonry, wood-based sheathing, and glass mat gypsum sheathing
	3. Transition Membrane: StoGuard Transition Membrane – flexible air barrier membrane for continuity at transitions such as sheathing to foundation, dissimilar materials (CMU to frame wall), wall to balcony floor slab or ceiling, flashing shingle lap t...


	2.3 ADHESIVE
	A. Sto BTS Plus – factory blended one-component polymer-modified portland cement based high build adhesive

	2.4 INSULATION BOARD
	A. Sto EPS Insulation Board: nominal 1.0 lb/ft3 (16 kg/m3) Expanded Polystyrene (EPS) insulation board in compliance with ASTM E 2430 and ASTM C 578 Type I requirements and listed, labeled, and furnished in accordance with Section 1.06C.

	2.5 BASE COAT
	A. Cementitious Base Coat
	1. Sto BTS Plus – factory blended one component polymer modified portland cement based high build base coat.  Also used as a leveler for concrete and masonry surfaces


	2.6 REINFORCING MESHES
	A. Standard Mesh
	1. Sto Mesh – nominal 4.5 oz/yd2 (153 g/m2), symmetrical, interlaced open-weave glass fiber fabric made with alkaline resistant coating for compatibility with Sto materials

	B. Specialty Meshes
	1. Sto Detail Mesh – nominal 4.2 oz/yd2 (143 g/m2), flexible, symmetrical, interlaced glass fiber fabric, with alkaline resistant coating for compatibility with Sto materials


	2.7 FINISH COAT
	A. Stolit® – acrylic based textured wall finish with graded marble aggregate

	2.8 JOB MIXED INGREDIENTS
	A. Water – clean and potable
	B. Portland cement – Type I, Type II, or Type I-II in conformance with ASTM C 150

	2.9 ACCESSORIES
	A. Starter Track – rigid PVC (polyvinyl chloride) plastic track Part No. STDE as furnished by Plastic Components, Inc., 9051 NW 97th Terrace, Miami, FL  33178 (800 327 – 7077).
	B. Sto-Mesh Corner Bead Standard – one component PVC (polyvinyl chloride) accessory with integral reinforcing mesh for outside corner reinforcement.
	C. Sto Drip Edge Profile - one component PVC (polyvinyl chloride) accessory with integral reinforcing mesh that creates a drip edge and plaster return.

	2.10 MIXING
	A. Sto Gold Coat – mix with a clean, rust-free high speed mixer to a uniform consistency
	B. Sto BTS Plus – mix ratio with water: 5-6.5 quarts (4.7-6.2 L) of water per 47 pound (21.3 kg) bag of Sto BTS Plus. Pour water into a clean mixing pail. Add Sto BTS Plus, mix to a uniform consistency and allow to set for approximately 5 minutes. Adj...
	C. Stolit – mix with a clean, rust-free high speed mixer to a uniform consistency. A small amount of water may be added to adjust workability. Limit addition of water to amount needed to achieve the finish texture.
	D. Mix only as much material as can readily be used
	E. Do not use anti-freeze compounds or other additives


	PART 3 EXECUTION
	3.1 ACCEPTABLE INSTALLERS
	A. Prequalify under Quality Assurance requirements of this specification (section 1.06 B)

	3.2 EXAMINATION
	A. Inspect concrete and masonry substrates prior to start of application for:
	1. Contamination—algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, grease, laitance, mildew or other foreign substances
	2. Surface absorption and chalkiness
	3. Cracks—measure crack width and record location of cracks
	4. Damage and deterioration such as voids, honeycombs and spalls
	5. Moisture content and moisture damage—use a moisture meter to determine if the surface is dry enough to receive the products and record any areas of moisture damage
	6. Compliance with specification tolerances—record areas that are out of tolerance (greater than ¼ inch in 8-0 feet [6mm in 2438 mm] deviation in plane)

	B. Inspect sheathing application for compliance with applicable requirement and installation in conformance with specification and manufacturer requirements:
	1. Glass Mat Faced gypsum sheathing compliant with ASTM C 1177
	2. Exterior Grade and Exposure I wood based sheathing – APA Engineered Wood Association E 30
	3. Cementitious sheathing – consult manufacturer
	4. Attachment into structural supports with adjoining sheets abutted (gapped if wood-based sheathing) and fasteners at required spacing to resist design wind pressures as determined by design professional
	5. Fasteners seated flush with sheathing surface and not over-driven

	C. Report deviations from the requirements of project specifications or other conditions that might adversely affect the Air/Moisture Barrier and the EIFS installation to the General Contractor. Do not start work until deviations are corrected.

	3.3 SURFACE PREPARATION
	A. Remove surface contaminants on concrete, concrete masonry, gypsum sheathing, or coated gypsum sheathing surfaces
	B. Repair cracks, spalls or damage in concrete and concrete masonry surfaces  and level concrete and masonry surfaces to comply with required tolerances
	C. Apply conditioner (consult Sto) by spray or roller to chalking or excessively absorptive surfaces or pressure wash to remove surface chalkiness
	D. Remove fasteners that are not anchored into supporting construction and seal holes with air barrier material
	E. Seal over-driven fasteners with air barrier material and install additional fasteners as needed to comply with fastener spacing requirement
	F. Fill large gaps between sheathing or voids around pipe, conduit, scupper, and similar penetrations with spray foam and shave flush with surface (refer to Sto Details)
	G. Replace weather-damaged sheathing and repair or replace damaged or cracked sheathing

	3.4 INSTALLATION
	3.4.1 Air/Moisture Barrier Installation over Exterior or Exposure I Wood-Based Sheathing (Plywood and OSB), Glass Mat Faced Gypsum Sheathing in Compliance with ASTM C 1177, and Concrete, or Concrete Masonry (CMU) Wall Construction
	A. Transition Detailing with StoGuard Transition Membrane
	1. Apply waterproof coating (Sto Gold Coat) liberally to properly prepared surfaces with brush, roller, or spray.
	2. Place pre-cut lengths of StoGuard Transition Membrane centered over the transition in the wet coating.  At changes in plane crease the membrane and similarly place the membrane material in the wet coating.  At floor line deflection joints achieve a...
	3. Immediately top coat the membrane with additional coating and apply pressure with brush or roller to fully embed the membrane in the coating and achieve a smooth and wrinkle-free surface without gaps or voids.
	4. Apply coating liberally along all top horizontal edges on walls and along all edges on balcony floor slabs to fully seal the edges.
	5. Overlap minimum 2 inches (51 mm) at ends and adhere lap seams together with coating.  Shingle lap vertical seams and vertical to horizontal intersections with minimum 2 inch (51 mm) overlap.
	1. Insert backer rod sized to friction fit in the joint (diameter 25% greater than joint width).
	2. Recess the backer rod ½ inch (13 mm).
	3. Apply the waterproof coating liberally to properly prepared surfaces with brush, roller, or spray along the outer surface on each side of the joint (not in the joint).
	4. Immediately place the membrane by looping it into the joint against the backer rod surface to provide slack.
	5. Embed the membrane in the wet coating along the outer surface on the sides of the joint by top coating with additional coating material and applying pressure with a brush or roller.
	1. Apply a final liberal coat of the waterproof coating to all top horizontal edges on walls to ensure waterproofing integrity.  Similarly apply coating at all edges on balcony floor slabs.
	2. Inspect the installed membrane for fish mouths, wrinkles, gaps, holes or other deficiencies.  Correct fish mouths or wrinkles by cutting, then embedding the area with additional coating applied under and over the membrane.
	3. Seal gaps, holes, and complex geometries at three dimensional corners with Sto Gold Coat and Sto Guard Fabric.

	B. Rough Opening Protection (select 1, 2, or 3 for frame construction; for concrete or concrete masonry rough openings with wood bucks and similar openings with complex 3-dimensional geometry, select no. 3, StoGuard RapidSeal):
	1. Sto Gold Coat with StoGuard Fabric: apply Sto Gold Coat liberally by spray or roller to corners of openings, immediately place StoGuard RediCorners in the wet coating, and apply additional coating over the RediCorners to completely embed them.  Aft...

	C. Sheathing Joint Treatment (select one)
	1. Sto Gold Coat with StoGuard Fabric: apply Sto Gold Coat liberally by spray or roller along sheathing joints and immediately place 4 inch (102 mm) wide fabric centered over the joints into the wet coating, and 6 inch (152 mm) wide fabric centered an...

	D. Air/Moisture Barrier Coating Installation
	1. Plywood and Gypsum Sheathing: apply waterproof coating by spray or roller over sheathing surface, including the dry joint treatment, rough opening protection, and transition areas, to a uniform wet mil thickness of 10 mils in one coat.  Use ½ inch ...
	2. OSB Sheathing: apply waterproof coating by spray or with a ¾ inch (19 mm) nap roller to sheathing surface to a uniform wet mil thickness of 10 mils.  Protect rough openings, joints, and parapets (Paragraph 3.04D), then apply a second coat of waterp...
	3. CMU Surfaces:
	a. Repair static cracks up to 1/2 inch (13 mm) wide with StoGold Coat and Sto Guard Fabric.. Rake the crack with a sharp tool to remove loose or friable material and blow clean with oil-free compressed air. Apply the crack filler with a trowel or putt...
	b. Liberally apply two coats of Sto Gold Coat to the surface with a ¾ inch nap roller or spray equipment to a minimum wet thickness of 10 – 30  mils each, depending on surface condition. Additional coats may be necessary to provide a void and pinhole ...


	E. Air /Moisture Barrier Connections and Shingle Laps
	1. Coordinate installation of connecting air barrier components with other trades to provide a continuous air tight membrane.
	2. Coordinate installation of flashing and other moisture protection components with other trades to achieve complete moisture protection such that water is directed to the exterior, not into the wall assembly, and drained to the exterior at sources o...
	3. Splice-in head flashings above windows, doors, floor lines, roof/sidewall step flashing, and similar locations with StoGuard detail component to achieve shingle lap of the air/moisture barrier such that water is directed to the exterior.


	3.4.2 EIFS Installation
	A. Starter Track
	1. Strike a level line at the base of the wall to mark where the top of the starter track terminates.
	2. Attach the starter track even with the line into structural supports with the proper fastener: Type S-12 corrosion resistant screws for steel framing with minimum 3/8 inch (9 mm) and three thread penetration, galvanized or zinc coated nails for woo...
	3. Butt sections of starter track together.  Miter cut outside corners and abut.  Snip front flange of one inside corner piece (to allow EPS insulation board to be seated inside of track) and abut.
	4. Install Starter Track at other EIFS terminations as designated on detail drawings: above roof along dormers or gable end walls, and beneath window sills with concealed flashing (refer to Sto Details).

	B. Detail Splice Strips for Starter Track, Flashing at Floor Lines, Head of Windows and Doors
	1. Starter Track, Window/Door Head Flashing, Floor Line Flashing, and Roof/Side Wall Step Flashing: Install minimum 4 inch (100 mm) wide detail component over back flange of starter track, floor line flashing, head flashing, and roof/side wall step fl...

	C. Backwrapping
	1. Apply a strip of detail mesh to the dry air/moisture barrier at all system terminations (windows, doors, expansion joints, etc.) except where the Starter Track is installed.  The mesh must be wide enough to adhere approximately 4 inches (100 mm) of...

	D. Adhesive Application and Installation of Insulation Board
	1. Ensure the air/moisture barrier surface (Sto Gold Coat) is free of surface contamination.  Install the insulation board within 30 days of the application of the air/moisture barrier coating (Sto Gold Coat), or clean the surface and recoat with Sto ...
	2. Rasp the interior lower face of insulation boards to provide a snug friction fit into the Starter Track. (Note: rasping prevents an outward bow at the Starter Track).
	a. Cementitious Adhesive (Sto BTS Plus): apply adhesive to the back of the insulation board with the proper size (1/2 x ½ x 2 inch [13 x 13 x 51 mm]) stainless steel notched trowel.  Apply uniform ribbons of adhesive parallel with the SHORT dimension ...

	3. Bridge sheathing joints by a minimum of 6 inches (152 mm). Interlock inside and outside corners.
	4. Butt all board joints tightly together to eliminate any thermal breaks. Care must be taken to prevent any adhesive from getting between the joints of the boards.
	5. Cut insulation board in an L-shaped pattern to fit around openings. Do not align board joints with corners of openings.
	6. Check for satisfactory contact of the insulation board with the substrate.  If any boards have loose areas use the spray foam adhesive dispensing pistol to create a hole through the board and inject adhesive to attach the loose area.  Allow the adh...

	E. Slivering and Rasping of Insulation Board Surface
	1. Make sure insulation boards are fully adhered to the substrate before proceeding to steps 3.04 E2 and 3.04 E3 below.
	2. Fill any open joints in the insulation board layer with slivers of insulation or the spray foam adhesive.
	3. Rasp the insulation board surface to achieve a smooth, even surface and to remove any ultraviolet ray damage.

	F. Trim, Reveals and Projecting Aesthetic Features
	1. Attach features and trim where designated on drawings with adhesive to a base layer of insulation board or to the coated sheathing surface.  Fill any gaps between the trim and base layer of insulation with spray foam adhesive and rasp flush with th...
	2. Cut reveals/aesthetic grooves with a hot-knife, router or groove-tool in locations indicated on drawings.
	3. Offset reveals/aesthetic grooves minimum 3 inches (75 mm) from insulation board joints.
	4. Do not locate reveals/aesthetic grooves at high stress areas.
	5. Ensure minimum ¾ inch (19 mm) thickness of insulation board at the bottom of the reveals/aesthetic grooves.

	G. Completion of Backwrapping
	1. Complete the backwrapping procedure by applying base coat to exposed edges of insulation board and approximately 4 inches (100 mm) onto the face of the insulation board. Pull mesh tight around the board and embed it in the base coat with a stainles...

	H. Accessory Installation
	1. Corner Bead: cut the corner bead accessory to proper length as needed.  Use full pieces wherever possible and avoid using short filler pieces.  Offset accessory butt joints from substrate joints.   Apply base coat with a stainless steel trowel to a...
	NOTE: Install the corner bead accessory prior to the application of field mesh.  If installing a multi-layer mesh system such as StoTherm ci high impact systems with Sto Armor Mat or Sto Armor Mat XX, install the corner bead accessory over the first l...
	For additional reinforcement at the corner the field mesh (paragraph 3.4.2  I5 below) may be wrapped around the corner and extend a minimum of 6 inches (152 mm) in one or both directions.
	2. Drip Edge: install the drip edge accessory prior to application of field mesh (paragraph 3.4.2 I5 below).  Install with arrow on mesh pointing UP.  Cut the accessory to proper length as needed.  Use full pieces wherever possible and avoid using sho...

	I. Base Coat and Reinforcing Mesh Application
	1. Ensure the insulation board is firmly adhered and free of surface contamination or UV degradation, and is thoroughly rasped before commencing the base coat application.
	2. Apply minimum 9x12 inch (225x300 mm) diagonal strips of detail mesh at corners of windows, doors, and all penetrations through the system. Embed the strips in wet base coat and trowel from the center to the edges of the mesh to avoid wrinkles.
	3. Apply detail mesh at trim, reveals and projecting architectural features. Embed the mesh in the wet base coat.  Trowel from the base of reveals to the edges of the mesh.
	4. Standard mesh application: Apply base coat over the insulation board, including areas with Ultra-High impact mesh, with a stainless steel trowel to a uniform thickness of approximately ⅛ inch (3 mm). Work horizontally or vertically in strips of 40 ...
	5. Sloped Surfaces: for trim, reveals, aesthetic bands, cornice profiles, sills or other architectural features that project beyond the vertical wall plane more than 2 inches (51 mm) apply waterproof base coat with a stainless steel trowel to the slop...
	6. Allow base coat to thoroughly dry before applying primer or finish.

	J. Finish Coat Application
	1. Ensure the base coat surface or primed base coat is free of surface contamination before commencing the finish application.
	2. Apply finish directly over the base coat or primed base coat when dry. Apply finish by spray or stainless steel trowel, depending on the finish specified.  Follow these general rules for application of finish:
	a. Avoid application in direct sunlight.
	b. Apply finish in a continuous application, and work to an architectural break in the wall.
	c. Weather conditions affect application and drying time. Hot or dry conditions limit working time and accelerate drying.  Adjustments in the scheduling of work may be required to achieve desired results.  Cool or damp conditions extend working time a...
	d. Do not install separate batches of finish side-by-side.
	e. Do not apply finish into or over sealant joints. Apply finish to outside face of wall only.
	f. Do not apply finish over irregular or unprepared surfaces, or surfaces not in compliance with the requirements of the project specifications.




	3.5 PROTECTION
	A. Provide protection of installed materials from water infiltration into or behind them
	B. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous high humidity until they are fully dry

	3.6 CLEANING, REPAIR AND MAINTENANCE
	A. Clean and maintain the EIFS for a fresh appearance and to prevent water entry into and behind the system.  Repair cracks, impact damage, spalls or delamination promptly.
	B. Maintain adjacent components of construction such as sealants, windows, doors, and flashing, to prevent water entry into or behind the EIFS and anywhere into the wall assembly
	C. Refer to Sto reStore Repair and Maintenance Guide (reStore Program) for detailed information on restoration – cleaning, repairs, recoating, resurfacing and refinishing, or re-cladding
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