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DIVISION 26 ς ELECTRICAL 

26-00-00 Common Work Results for Electrical 

A. References and Standards 

1. State of Oregon Codes 

a. OAR Oregon Administrative Rules 

b. ORS Oregon Revised Statutes 

c. OESC Oregon Electrical Specialty Code 

d. City of Portland Fire Code 

e. OMSC Oregon Mechanical Specialty Code 

f. OPSC Oregon Plumbing Specialty Code 

g. OSSC Oregon Structural Specialty Code 

h. OEESC Oregon Energy Efficiency Specialty Code 

i. Oregon Elevator Specialty Code 

2. American Society of Heating, Refrigerating, and Air Conditioning Engineers 

(ASHRAE) Standards 

3. Leadership in Energy and Environmental Design (LEED) 

4. Illuminating Engineering Society (IES) 

5. International Dark-Sky Association (IDA)  

6. National Fire Protection Association (NFPA) Standards 

B. General Electrical Provisions/Design Requirements 

1. Due to the District’s requirement to support greater flexibility and adaptability 

for education in the 21st century, some portions of these electrical standards 

exceed code. While the standard requirement may increase the initial cost of a 

new or major renovation, the long-term outcome will reduce costs for future 

modifications. Serviceability and the ability to stock fewer components 

throughout the district are key approval criteria for all projects. It is required to 

include the PPS Maintenance through the entire design review and approval 

process. See 26 00 00 H. 

2. General work practices for electrical construction shall be in compliance with 

NECA 1, Standard Practices for Good Workmanship in Electrical Construction. 

3. Coordination with Energy Trust of Oregon (ETO) is required early in the design 

phase to maximize incentives. All LED lighting must meet ETO incentive 

requirements. 
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3. Submit fault duty calculations for the entire electrical distribution system for 

new projects.  Submit fault duty calculations for panels with modification for 

remodel projects. 

4. Submit voltage drop calculations from main service to distribution panels. 

5. Coordinate with the serving utilities for remodel projects: 

a. Perform minimum 30-day load study for existing buildings or obtain serving 

utility 12-month peak demand and add NEC 125% factor to calculate load per 

NEC. 

b. For existing buildings to be remodeled perform 30-day minimum load 

metering log of peak and demand loads at any panel or distribution where 

modifications are required.  30-day load study must be completed during 

school year except over winter break and spring break. 

c. Upgrade service if new loads warrant.  

d. Upgrade utility transformer and distribution if new loads warrant.  

e. List information needed and needed classroom program requirements (for 

CTE spaces) from PPS or others early in design that may impact service 

upgrades. Send a check-off form to the PPS program administrator for 

stakeholders to vet the needed design criteria. 

6. Lighting 

a. Provide luminaires, branch circuiting and switching complete in compliance 

with the Oregon State Energy Code, NEC, and all other applicable 

jurisdictional requirements. 

b. All new and major replacements of lighting fixtures to be LED and eligible for 

current energy trust incentives, wherever possible. 

c. Interior Lighting 

i. Provide 4000K lamp color temperature. 

ii. Provide lighting for special education classrooms according to Portland 

Public Schools requirements. See 26-50-00.G 

iii. Gymnasiums: Pendant lighting and fixtures hung by a chain are not 

allowed. 

d. Renovations and Retrofits: Match existing fixture types in remodeled areas 

where existing fixtures remain. Use the most current lighting technology 

available at the time of the project. Provide relamping for existing fixtures 

with LED wherever possible. Ensure compliance with PPS and jurisdictional 

requirements. 

e. 
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G. Electric Hand Dryers 

1. Electric hand dryers are recommended in new and full modernization projects in 

grouped student restrooms with Electric shop review and approval. The unit 

must be commercial, recessed, no heating element and vandal resistant. 

2. Acoustic separation from teaching spaces is required; dryers must not be 

installed on wall adjacent to offices, classrooms, or other spaces with acoustic 

needs. The sound energy produced by the dryer is required to be mitigated 

through acoustic absorption in the space. Provide room acoustic performance 

data for PPS review prior to finalizing selection and installation details. 

3. Wood backing is required.  

4. At least (1) electric hand dryer per restroom to be on optional standby power. 

H. Deviations from Standards 

1. Maintain a log of deviations from standards organized by specification division. 

List each deviation separately and include all technical references and document 

links for stakeholder review. 

2. Update the log of deviations no later than at each phase review milestone (e.g. 

Schematic Design, Design Development, Construction Documents, and Bid 

Documents) as established in the project schedule approved by the District. 

3. Provide the log of deviations for stakeholder review at the established 

milestones, allowing a minimum of two full work weeks for review by the 

District. 

4. At the conclusion of each District milestone review, record results of the review 

for each item in the log and provide to the District for incorporation into the 

project record and the Program Administrator's tracking. Incorporate approved 

deviations into the project documents. 

  26-01-00 Operation and Maintenance of Electrical Systems 

A. 
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B. Acceptance 

a. Systems are not considered for acceptance until work is complete and 

demonstrated to meet contract documents. 

b. Acceptance by the Authority Having Jurisdiction (AHJ), or City/ State/ County 

Inspectors does not demonstrate work meets contract documents. 

C. Training to be provided for the following which includes servicing the systems. 

Include training requirements for the following in coordination with each project 

scope: 

1. Lighting controls including daylight harvesting and access into system. 

2. Theater lighting and lighting controls. 

3. Kitchen appliances and equipment (coordinate with Kitchen Consultant or 

Architect). 

4. Hood fire suppression systems. 

5. Kiln control systems and other power controls and cabinets such as for shunt 

trip. 

6. Energy Control Centers. 

7. Sub-metering system. 

8. Electric vehicle charging equipment. 

9. Solar photovoltaic systems. 

10. Battery energy storage systems. 

11. Generators, docking stations, and transfer switches. 

12. Lighting battery inverters. 

13. UPS systems. 

14. Sports field lighting systems. 

26-05-09 Equipment Wiring 

A. Motors 

1. 1/2 HP and under: 120V, 1 phase. 

2. 3/4 HP and over: 208V, 3 phase or 480V, 3 phase. 

B. Verify connection requirements with equipment nameplate and submittals prior to 

installation. 

C. Install disconnects and motor starters in readily accessible locations. 

D. Provide appropriate cable and cord cap for final connection unless equipment is 

provided with the same. Provide receptacle to match cord cap. 
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E. Kitchen Class 1 Exhaust Hood: 

1. Obtain shop drawings prior to rough-in. Connect hood lights, fire suppression 

and control panel.  Provide interlocks to exhaust, make up air, solenoid valves, 

and shunt trip breakers.  

2. Provide note on drawings for a design walk-through meeting be held between 

City inspector and installing Contractors. 

F. Verify with district to determine which kitchen equipment need to be on back-up 

power.  

G. Test for proper motor rotation of poly-phase motors. Provide high efficiency motors 

when replacement is needed.  

H. Equipment mounted above a ceiling must have enough clearance below it to 

accommodate a lift or ladder for future repairs. 

26-
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2. Wiring for 120/208V or 120/240V systems shall be continuously color coded in 

accordance with the following schedule: 

a. Phase A-Black 

b. Phase B (Orange - Wild leg in 240 V Delta)-Red 

c. Phase C-Blue 

d. Neutral-White 

e. Ground-Green 

3. Wiring for 277/480 V and 120V systems shall be continuously color coded in 

accordance schedule: 

a. Phase A-Brown 

b. Phase B-Orange 

c. Phase C-Yellow 

d. Neutral-Gray 

e. Ground-Green  

f. Device labeling: 

i. All junction boxes and device plates will have an extra strength, 

laminated, adhesive tape label with a minimum of 3/16 inch letters on 

clear or white background indicating the circuit number and source.  

26-05-73 Electrical Distribution System Studies  

A. Provide System study for all new buildings or additions over 10,000 square feet and 

for projects with main service replacement.  Studies to consist of the following 

analysis: 

1. Selective Coordination Study. 

2. Short Circuit Study. 

3. Arc Flash Hazard Analysis. 

B. Study Preparer Qualifications: Qualified engineer of switchgear manufacturer or 

professional engineer. 

C. Provide Arc Flash Labels compliant with NFPA 70E guidelines with (PPE) listed, 

incident energy and protective boundary.  

D. Installation 

1. Adjust installed protection devices have adjustable settings to conform to the 

requirements determined by coordination analysis. 

2. Submit report showing final adjusted settings. 

3. Coordinate with contractor to install labels. 
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2. Room controllers to be mounted in consistent hidden but accessible ceiling 

space from classroom to classroom. Where mounted above ceiling tiles, the 

maximum height above finished ceiling is 3’ for accessibility. Label ceiling tile 

“CONTROL ACCESS”. 

3. ON/OFF switch with dimming control at each entry door, and near teaching 

station at the teaching wall. 

4. Where possible, separate direct from indirect component lighting control in 

direct/indirect pendant linear lighting system.  

E. Faculty lavatories use occupancy sensors and wall switch. 

F. Mechanical, Electrical, and Data rooms use toggle switches. 

G. Corridors, cafeterias, restrooms, locker rooms, gymnasiums and stairwells use 

occupancy sensors and key switches. 

1. Gymnasiums to have switches to control zoned lighting with dimming to support 

assemblies, class activities, and events. 

H. Storerooms and workrooms use occupancy sensors and wall switches. 

I. Lounges, and conference rooms use occupancy sensors and wall switches with 

dimming control.  

J. Breakers controlling lighting circuits are to be high use switch rated.  

K. Refer to sections 26-09-61and 26-09-69 for lighting requirements in Performing Arts 

spaces. 

L. Exterior lighting controls including all building exterior locations, site pathways, 

parking lots, and other exterior common areas to provide adjustment of lamp 

output from 10% with motion sensing activation to 100% or full output. Provide 

timeclock control. 
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B. Include floor pockets, plug boxes, connector strips, Grid Junction Boxes, & multi-

conductor power cables. 
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5. Color rendering for LED and all other general-work lighting fixtures on the stage, 

or in costuming, set construction, makeup, dressing, costuming shop or all other 

areas where color consistency is critical for production design values, shall be 

2700K CCT, and not less than 90 CRI rating for accuracy and consistency in color 

rendering. 

B. Horizontal illumination levels at seating shall have ability to reach 35FC (maintained) 

for custodial activities and for teaching/educational events. 

C. Provide egress pathway lighting fixtures that are part of the general lighting system 

but switch to emergency when appropriate. Comply with code required illumination 

levels. 

D. Provide aisle pathway minimum illumination by means of integral seat-mounted, 

shielded LED lighting units and low-wall mounted shielded step lighting fixtures. 

Color temp shall be 2700K and lighting cutoff angle shall not exceed 85 degrees 

above nadir. Minimal illumination shall be per current code. 

E. All lighting fixtures in the auditorium, catwalks, galleries, stage shall be controlled by 

the system in 26-09-61, except for EXIT sign fixtures. 

26-09-99 Electrical Work for Theater Equipment of Other Divisions 

A. Provide drawing and specification content under Division 26, to direct the 

Contractor to provide all appropriate equipment installation, electrical conduit, 

wireway, standard backboxes, line and low voltage wire and terminations required 

for the equipment furnished under the following specification sections: 

1. 11 61 61 – Stage Rigging and Drapes: Electrical power and control for motorized 

stage rigging hoists or other powered stage rigging equipment, including drapery 

track or acoustical banner operators. 

2. 11 61 64 - Flown Acoustic Concert Reflector: Distribution devices, installation 

and connection of power and control wiring to lighting fixtures which are 

furnished as an integral part of the flown acoustic concert shell reflector 

assemblies that are on the stage. 

3. 12 61 13 – Fixed Audience Seating: Raceways, wiring and connection to the low-

voltage aisle lighting fixtures that are furnished as an integral part of the seating 

units. Installation and wiring /raceway for low voltage power supplies which are 

furnished by the seating manufacturer. 
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4.
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4. Use compression lugs on all feeder conductors. Set screw lugs not permitted. 

5. Equipped with molded case thermal magnetic circuit breaker having a minimum 

interrupting rating of 20,000 A.I.C. or greater if available fault current exceeds 20 

A.I.C. 

6. Bolt-on type circuit breakers. 

7. All breakers shall have “SWD” rating. 

8. Permanent numbers, engraved, stamped or painted shall be affixed to each 

panel next to breakers. 

9. Stick
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B. Installation 

1. Ivory or white colored “Wiremold” and Plugmold fittings, boxes, etc. 

2. Secured to minimize vandalism. 

3. Use of existing concealed raceway systems is encouraged. 

4. Classroom computers: Provide minimum of 5 duplex receptacles: 

a. Outlets centered on designated network connection. 

b. Spaced 3’-0” on center. 

c. Locate to minimize vandalism. 

5. Corridors: Duplex receptacles, each side on separate circuits. Each side 50 foot 

on center placed alternating sides 25-foot centers overall. 

6. Lavatories and toilet rooms, locate duplex receptacles in corridors near entry. Do 

not install in lavatories or toilet rooms. 

C. For wiring devices and enclosures for Theater and Drama Classroom / Black Box 

production lighting use, refer to 26-09-62 above.  

26-29-23 Variable Frequency Motor Controllers 

A. All motors under VFD control shall be VFD Duty rated and equipped to mitigate 

bearing currents. 

1. VFDs will have integral Harmonic Mitigation or have appropriately sized Line 

Reactors installed. 

26-32-13.13 Emergency Motor Generator 

A. Packaged Generator System 

1. New and modernized schools must provide a new generator.  

2. For projects that have spaces that serve community disaster and emergency 

management support, include option for electrical infrastructure for a mobile 

temporary generator to serve loads associated with this support to reduce 

overall size of the permanent emergency system.  

3. Generator to serveexit lighting, egress lighting, emergency lighting, kitchen 

cooler and freezer, intrusion alarms, programmed clock systems, PBX phone 

system, communications / wifi including cooling systems, and EMS systems 

control power. PPS Electric Shop prefers that the fire alarm is not on the 

generator due to damage to power supplies during transfers. 

a. Preferred spaces to be included on standby power
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4. Generator set will meet requirements for Level 1, Class 96, Type 10 system as 

per NFPA 110. System will be capable of providing power within 10 seconds 

following loss or failure of normal power supply. It will accept full load at each 

level of priority in single step. 

5. Voltage and load rating of generator set is as indicated on drawings. Load rating 

to be for standby; prime; or continuous service at 0.8 power factor and derated 

to allow for operation of accessories (cooling fan, pumps, radiator, fan, air 

cleaners, lubricating oil pump, fuel injection pump, jacket water pump, governor, 

charging generator, alternating current generator, exciter regulator and 

alternator) and for service at an altitude 500 -feet in -20-degree F to 110 degree 

F ambient temperature. 

6. PPS Climate Crisis Response Policy and Sustainability 

a. Use of propane and natural gas generators is prohibited. 

b. Evaluate use of one or more central battery inverters in lieu of the life safety 

emergency branch distribution system. Coordinate with PPS program 

administrator.  

c. Evaluate use of a portion of State of Oregon’s 1.5% mandate for renewable 

energy funds for a battery emergency storage system (BESS) connected with 

the standby branch system with solar photovoltaic energy production to 

reduce fuel usage. Coordinate with PPS program administrator.  

d. Evaluate genset best suited for transition to bio diesel systems. Evaluate 

whether generator may be acceptable for project to run on bio diesel for 

systems not backing up life safety (NEC 700) or legally required standby 

systems (NEC 701). Fuel has been discouraged from use in emergency 

standby generators because the manufacturer cannot foresee the actual 

shelf-life before fuel degrades and cannot foresee the effects of 

/cms/lib/OR01913224/Centricity/Domain/4814/3.30.080-P.pdf
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2. Emissions: Engines must comply with current Federal EPA Tier for Exhaust 

Emissions and possess Best Available Current Technology to provide absolute 

minimum smoke, fumes, and exhaust emissions discharge. 

3. Engine Speed: 1800 rpm. 

4. Safety Devices: Engine shutdown on high engine temperature, low oil pressure, 

over speed, and engine over crank. Limits as selected by manufacturer. 

5. Engine Starting: DC starting system with positive engagement, number and 

voltage of starter motors in compliance with manufacturer's instructions. Include 

remote starting control circuit, with MANUAL-OFF-REMOTE selector switch on 

engine-generator control panel. 

6. Engine Jacket Heater: Thermal circulation type water heater with integral 

thermostatic control, sized to maintain engine jacket water at 90 degrees F. 

7. Engine Accessories: Fuel filter, lube oil filter, intake air filter, lube oil cooler, fuel 

transfer pump, fuel priming pump, gear-driven water pump. Include fuel 

pressure gauge, water temperature gauge, and lube oil pressure gauge on 

engine/generator control panel. 

8. Mounting: Unit to be mounted on structural steel base and be provided with 

spring type vibration isolators and seismic restraints as required. 

Restraints/isolators to be in compliance with seismic design requirements. 

C. Fuel System 

1. Fuel Oil: No. 2 diesel conforming to VV-F-800. Diesel engines requiring premium 

fuels will not be considered. 

2. Fuel System Accessories: Fuel filter, fuel/water separator, fuel cooler, fuel 

transfer pump, fuel priming pump, injection pumps, lines, and nozzles. Transfer 

pump will deliver fuel under low pressure to individual injection pumps - one for 

each cylinder. Nozzles will inject fuel directly into cylinder in optimum spray 

pattern for efficient combustion. 

3. Provide dual fuel filters, independently valved. 

4. Unit fuel injector to be mounted in each cylinder head, with external feeder lines 

requiring less than 5 bar (75 PSI) fuel pressure. As function of maximizing 

efficient combustion and minimizing exhaust smoke levels, injection timing and 

duration will be electronically controlled by an engine-mounted Electronic 

Engine Control Module, with injection pressure accomplished by piston pump 

driven from engine camshaft. 

5. Engine: Mounted integral manual fuel-priming pump to facilitate priming and 

bleeding air from system. 
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d. Alternator output voltage drift no more than plus or minus percent of rated 

value within 40 degrees C change over ambient temperature range of -40 

degrees C to 70 degrees C. 

e. Response time less than 20 milliseconds. 

f. Voltage buildup with alternator output as low as 6 volts. 

g. At full throttle engine starting, output voltage overshoot no more than 5 

percent of its rated value, with respect to volts/Hz curve. Meets ISO 8325-3 

class G2 specifications. 

h. Power dissipation 55 W at 15 amps; <100 ma at rest. 

i. Telephone Influence Factor (TIF) of less than 50. 

j. Electronic Interference/Radio Frequency Interference (EMI/RFI) suppressed 

to MIL. 

k. STD 461C Part 9 and VDE 875 level N. 

l. Maintain stable voltage control with 20 percent total harmonic distortion. 

5. Voltage regulator to include the following features: 

a. Voltage level rheostat to provide alternator output voltage adjustment of 

minus 10 percent to plus 10 percent of nominal. This will be in addition to 

programmable output voltage level of minus 25 percent to plus 10 percent. 

b. Automatic gain adjustment to provide output voltage compensation for 

changes in load or frequency. 

c. Manual gain adjustment 0 to 10 percent to provide compensation for line 

losses between alternator output terminals and load. 

d. Reactive droop adjustment programmable to allow paralleling without 

interconnect wiring between alternators, with 10 percent minimum droop at 

full load and 0.8 PF. 

6. Provide generator output circuit breaker integral to generator output terminal 

enclosure. 

7. Remote annunciator panel to monitor breaker and report trouble signal when 

open. 

E. Generator Set Performance  

1. Provide voltage regulation from no load to rated load within band of plus or 

minus 0.5 percent of rated voltage. Steady state voltage stability remains within 

0.5 percent band of rated voltage. Steady state voltage modulation does not 

exceed 1 cycle per second. 

2. 
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2. The owner has adopted energy conservation measures. All applicable LED 

products should be certified through the Energy Trust and Design Lights 

Consortium (DLC) or Energy Star Certified. See the following links for reference:  

a. http://www.designlights.org/  

b. Energy Star product finder  

3. Designers are encouraged to introduce documented energy conserving devices 

into lighting system designs. 

4. New construction and modernizations should minimize the number of different 

fixture types for ease of maintenance. 

5. District requires wall mounted fixtures for stairways. Ceiling perimeter fixtures 

and other fixtures accessible from a stair or ramp landing are only acceptable as 

reviewed and approved on a case-by-case basis. See 26 00 00 H. 

6. Maximum District lift working height is 36’. 

B. Luminaires 

1. Suspended luminaires: Provide minimum of 24-inch adjustability in cable length. 

2. Recessed luminaires: Frame compatible with ceiling material. Provide proper 

factory trim to fit location and ceiling material. Avoid mud-in trims unless fixture 

is modular to allow components to be replaced without damage to finish or 

extensive finish repair. 

3. Plastic diffusers: 100 percent virgin acrylic. 

4. Prismatic acrylic: 0.125 minimum thickness. 

5. Provide wire guards on all exposed lamps. 

6. Ballast total harmonic distortion not to exceed 20 percent of input current. 

7. Provide manufacturer’s warranty covering luminaire system for a minimum of 5 

years, preferred 10 years from date of installation. 

8. Extra attic stock recommended for fixtures in critical areas that require light 

levels to be maintained. Quantity of all attic stock to be determined by design 

team and owner. Parts to be stored on campus. 

9. Old luminaires to be recycled to the extent possible. 

C.  Lighting Levels 

1. General classrooms: 15 foot candles for dedicated computer use, 40 foot candles 

for paper tasks, max watts / square foot in compliance with current energy code 

and PPS requirements. 

2. Offices: 30-50 foot candles. 

http://www.designlights.org/
https://www.energystar.gov/productfinder/product/certified-light-fixtures/results?scrollTo=216&search_text=KIM&sort_by=brand_name&sort_direction=asc&fixture_type_isopen=&page_number=0&lastpage=0
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3. Study halls: 30 foot candles. 

4. Science labs: 50 foot candles at benches and 100 foot candles at demonstration 

areas. 

5. Shops: 100 foot candles. 

6. Corridors: 5-10 foot candles. 

7. Restrooms: 5-10 foot candles with 10-20 foot candles at showers and 15-30 foot 

candle at vanities. 

8. Stairways: 10-20 foot candles. 

9. Cafeterias and similar areas: 15-30 foot-candles.  

10. Elementary and non-competition / performance gymnasium: 30 minimum 

average foot-candles of general illumination 
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10. Vandal resistant fixtures are required for gyms, cafeterias, restrooms, and non-

supervised spaces open to students and CUB users such as stairs and other 

common areas. 

11. Pendant or suspended ceiling flush mount: 

a. Fixtures hung by chains are not preferred. 

b. Finish: white, 85% minimum reflectance. 

E. Interior Lighting - New Facilities or Full Facility fixture Upgrades 

1. Provide energy efficient (LED) high quality lighting fixtures. 

2. Lighting fixtures are to be selected for maximum durability. 

3. Fixtures hung by chains are not preferred. 

4. Vandal resistant fixtures are required for gyms, cafeterias, restrooms, and non-

supervised spaces open to students and CUB users, such as stairs and other 

common areas. 

5. Submit product cut sheets with lighting plans to design team and the District for 

review and approval. See 26 00 00 H. 

a. All luminaires to be Energy and Sustainability approved.  

b. For product deviation approval, submit cut sheets to Energy and 

Sustainability and the Electrical Shop. 

F. Lighting for Classrooms 

1. Where ceiling height is 11’-6” or higher, use pendant or suspended linear 

3.
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