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CODE IS THE FLOOR. STANDARD IS THE CEILING.
Scope: Residential pool and spa automation platforms (Pentair IntelliCenter, Jandy AquaLink RS, Hayward OmniLogic), variable-speed pump hydraulics, gas and heat-pump heating, salt/UV/ozone/AOP sanitization, and NEC 2023 Article 680 equipotential bonding and grounding — governed by NEC 2023 Article 680, VGBA, DOE
10 CFR 431, NSF/ANSI 50/60, APSP/PHTA standards, and NJ UCC — all sequenced, sealed, and signed off before the deck pours. Smart-home integration via Crestron Home, Lutron RA3, and Control4 driver ecosystem. Owner-grade water, residential-only, NJ Climate Zone 4A.

§01 OPERATING PRINCIPLES
Six-pillar pool suite — automation, hydraulics, heating, sanitization, lighting, and bonding — each a
one-shot rough-in discipline; residential-only posture throughout.
Code-first — NEC 2023 Article 680, VGBA, DOE 10 CFR 431, NSF/ANSI 50/60, APSP/PHTA standards,
and NJ UCC are the floor, not the ceiling.
One-shot bond grid — equipotential bonding conductor (#8 AWG solid copper, NEC 680.26) set,
photographed, and approved before gunite is placed; no corrective access after pour.
NJ Climate Zone 4A — freeze-protection sequences, cover interlocks, and heat-pump COP derating
govern all heating and automation design decisions.
Spare hardware ≥5% delivered + labeled — salt cells, pump seal kits, light modules, electrodes,
fuses, and controller components included at closeout.
One-line electrical diagram and as-built RS-485 bus diagram archived with owner before final
payment; automation backup configuration committed to cloud and local media.

§02 AUTOMATION PLATFORMS
Pentair IntelliCenter i5P (5 circuits), i8P (8 circuits), and i10P (10 circuits) — RS-485 bus, ScreenLogic2
remote, Pentair app, and iAquaLink-compatible driver; Pentair IntelliConnect Wi-Fi bridge for legacy
ScreenLogic.
Jandy AquaLink RS Z4/Z6/Z8 — RS-485 bus, iAquaLink IQ900 Wi-Fi interface, Jandy app; All-Button
panel at equipment pad; TRIAC dimmer for LED lights.
Hayward OmniLogic (wired RS-485) and OmniHub (Wi-Fi mesh) — full touchscreen interface, virtual
circuit scheduling, temperature sensor integration, Alexa/Google Home voice skill.
Crestron Home native pool driver, Lutron RA3 with Pentair IntelliCenter driver via driverCentral, and
Control4 driverCentral pool driver — all execute locally without cloud dependency.
Dedicated pool VLAN — pool automation controller, booster pump, and any IP cameras on an isolated
VLAN; managed PoE switch in NEMA 3R enclosure at equipment pad.
Cat6A shielded wired drop from MDF to equipment pad, pulled through 1-inch PVC conduit; static IP
assignments documented; Wi-Fi bridge as fallback only.

§03 PUMPS & HYDRAULICS
Specified pumps: Pentair IntelliFlo3 VSF, Hayward TriStar VS 900/950, Jandy VS FloPro and ePump,
Waterway Power Defender 270 — all variable-speed, DOE 10 CFR 431 compliant (effective
2021-07-19).
DOE 10 CFR 431 Subpart Z prohibits single-speed pool pumps above 0.711 THP for filtered pools and
above 1.0 THP for pressure-cleaner booster pumps; ENERGY STAR WEF certification preferred.
Suction piping — 2-inch nominal minimum on main suction; sweep elbows (no sharp 90s) on suction
side; pipe velocity ≤3 ft/s on suction, ≤6 ft/s on discharge.
VGBA dual main drains — minimum two main drain sumps with centers ≥3 ft apart; ASME/ANSI
A112.19.8 or ANSI/APSP-16 anti-vortex covers rated for installed pump GPM; SVRS on all suction
outlets.
In-floor cleaning booster (Polaris PB4-60 or Paramount PV3) on dedicated circuit; vanishing-edge surge
tank sized for negative-edge pump volume; stub-outs for future feature pump during construction.
Hydraulic design documented — friction loss calculation, pump curve selection, and programmed
speed setpoints (low/medium/high/boost) archived with closeout package.

§04 HEATING
Gas heaters: Pentair MasterTemp 400/250, Jandy LXi (200K–400K BTU) and JXi (260K/400K BTU),
Hayward H-Series Universal — all low-NOx, electronic ignition, cupro-nickel heat exchanger for
saltwater.
Heat pumps: Pentair UltraTemp ETi Hybrid (218 kBTU gas + heat pump, full-flow bypass), Jandy AE-Ti,
Hayward HeatPro, AquaCal HeatWave SuperQuiet — sized per pool surface area and NJ Climate Zone
4A COP derating below 50°F.
Solar collectors: Heliocol or FAFCO SolarBear polypropylene panels; dedicated solar pump circuit on
automation controller; temperature differential controller with freeze-drain cycle; geothermal pool
loop tie per Vol 16 cross-reference.
Cover-detect interlock — heater and heat pump blocked from firing when cover is in closed position;
limit switch signal wired to automation controller; prevents heat buildup under cover.
Freeze protection — air temperature probe at equipment pad; automation triggers circulation pump at
≤38°F; MasterTemp and JXi have integral freeze protection; pool cover in closed position triggers
separate alert.
Gas supply — dedicated gas line to heater with manual shutoff within sight of appliance; BTU demand
calculated against meter capacity; venting per manufacturer and NJ UCC; UL 372 gas control listing
confirmed on submittal.

§05 SANITIZATION & WATER CHEMISTRY
Salt chlorine generators: Pentair IntelliChlor IC15/IC20/IC40/IC60, Jandy TruClear/TruClear
XL/AquaPure, Hayward AquaRite/T-Cell-15 — all NSF/ANSI 50 certified; cell sizing matched to pool
volume (IC40 for ≤40K gal, IC60 for ≤60K gal).
UV sanitization: Paramount Ultra UV2 (dual lamp, 230V), Pentair BioShield, Delta UV — NSF/ANSI 50
listed; installed in bypass loop downstream of filter; lamp end-of-life alert wired to automation
controller.
Ozone (DEL Ozone) and AOP (Paramount Hydroxyl-Based AOP) — reduce combined chlorine demand;
off-gas vent to atmosphere required; AOP combines UV + ozone for hydroxyl radical production.
Chemical controllers: Pentair IntelliChem (ORP + pH), Hayward Sense and Dispense, Jandy TruDose —
continuous ORP and pH monitoring; peristaltic dosing pumps (Stenner Classic Series) for acid and
liquid chlorine.
NSF/ANSI 50 and NSF/ANSI 60 compliance — all pool chemicals (sodium hypochlorite, muriatic acid,
cyanuric acid) sourced from NSF/ANSI 60 certified manufacturers; salt cell and UV system NSF/ANSI 50
certificates filed at closeout.
Target chemistry — FAC 2–4 ppm, pH 7.2–7.8, alkalinity 80–120 ppm, calcium hardness 200–400 ppm,
CYA 30–60 ppm (saltwater pools); ORP target 650–750 mV; water test filed at owner handoff.

§06 LIGHTING
Specified fixtures: Pentair IntelliBrite 5G (Color and White LED, 120V), Hayward ColorLogic 320 (12V
and 120V), Jandy WaterColors LED Gen 2 with HydroCool technology — all NEC 680.23 listed
wet-niche luminaires.
Wet-niche transformer sizing — VA load calculated per fixture; transformer output voltage verified to
match fixture (12V vs 120V); transformer located outside the pool structure in listed enclosure.
NEC 680.23(F) wet-niche rules — fixture must have at least 4 inches of water above fixture when
operating; no fixture above water surface on a wet-niche base.
Junction box placement — NEC 680.24(A)(2): at least 4 inches above deck (finished grade), 8 inches
above maximum water level, and 4 feet from inside wall of pool; listed for use in wet locations (UL
1241).
Conduit — PVC rigid nonmetallic conduit (RNC) from junction box to wet niche; brass conduit fittings
at niche body; IMC or RGS permitted where subject to physical damage; no flexible conduit in pool
deck concrete.
Single lighting brand per project — cross-brand color-show synchronization (e.g., IntelliBrite +
ColorLogic) is not achievable through a single controller; specify one OEM for all water-feature
luminaires on each project.

§07 NEC 680 BONDING & GROUNDING
NEC 680.26 equipotential bonding — #8 AWG solid copper conductor connects all metal within 5 ft of
inside wall: reinforcing steel (or pool shell if nonmetallic), metal fittings, metal parts of electrical
equipment, and metal water-supply piping.
Rebar grid bonding — all steel reinforcing bar tied together and connected to the #8 AWG bond
conductor at minimum one point per NEC 680.26(B)(1); photographed before gunite pour and
documented in closeout file.
Water bond — NEC 680.26(B)(6) requires a minimum 9 square inches of metal surface area in contact
with pool water; applies where pool shell is nonmetallic and no metallic ladder or handrail is present.
NEC 680.22 GFCI receptacles — all 125V receptacles within 20 ft of inside wall of pool must be
GFCI-protected; receptacles between 6 ft and 20 ft require GFCI; no receptacle within 6 ft of inside
wall.
NEC 680.21(C) motor circuit GFCI — single-phase pool pump motors require GFCI protection on all
branch circuits; circuit-breaker GFCI preferred; verified and logged at commissioning.
NEC 680.12 equipment disconnect — must be within sight of pool or spa equipment and located not
less than 5 ft from the inside walls of the pool or spa; lockable, listed for wet location.

§08 CONDUIT & WIRING DISCIPLINE
NEC 680.10 underground wiring burial depths — 18 inches direct burial; 6 inches under concrete slab
on grade; 24 inches under driveway or parking area; all low-voltage pool wiring in separate conduit
from power.
Conduit type by location — PVC RNC (Schedule 40 or 80) in pool deck and buried; RGS or IMC where
subject to physical damage above grade; flexible PVC liquid-tight at equipment connections; no BX/MC
in pool deck or buried conduit without written direction.
Pool subpanel — listed for wet location, NEMA 3R minimum, mounted at equipment pad; load
schedule labels on every breaker; Type 2 SPD per NEC 230.67 installed at subpanel; main breaker
sized for total pool load.
Insulated copper equipment grounding conductor (EGC) run with every circuit feeding pool equipment;
green or green/yellow EGC; minimum 12 AWG on 20A circuits; sized per NEC Table 250.122.
12 AWG minimum for all low-voltage pool circuits — salt cell power center, automation RS-485 wiring
in conduit, thermistor leads, and cover limit switch wiring; shielded cable for RS-485 runs exceeding
50 ft.
Pool light transformer feed — 120V feed from subpanel to listed transformer in listed J-box;
transformer output (12V or low-voltage) in PVC RNC to wet niche; conduit fill verified per NEC Chapter
9.

§09 POOL COVER & VGBA COMPLIANCE
Specified covers: Coverstar automatic safety covers, Automatic Pool Covers (APC), and Cover-Pools —
ASTM F1346-23 certified safety covers; deck-mounted recessed housing with lid; 485 lb static load
rating minimum.
Cover automation wiring — limit switches (open/closed positions) wired to automation controller;
key-switch override at equipment pad; deck wiring in PVC RNC or conduit appropriate for wet location;
120V dedicated circuit for cover motor.
ANSI/APSP-7 (PHTA-7) suction entrapment compliance — dual main drains with centers ≥3 ft apart;
anti-vortex covers rated for installed pump maximum GPM; SVRS or automatic vacuum release on all
suction outlets.
ANSI/APSP-8 residential pool standard — construction, plumbing, and equipment standard for
residential in-ground pools; referenced alongside ISPSC and IRC 2021 Chapter 42 for NJ AHJ
submission.
VGBA drain cover documentation — installing contractor provides owner ASME/ANSI A112.19.8 or
APSP-16 certification for all installed drain covers; maximum rated flow (GPM) per cover verified
against installed pump GPM at all speed settings.
NJ pool barrier — 48-inch minimum barrier height; maximum 2-inch bottom gap; 4-inch sphere cannot
pass; self-closing/self-latching gate with latch at 54 inches above grade; ASTM F1346 cover as
alternative compliance path per IRC 2021 Ch 42.

§10 SMART-HOME INTEGRATION & SCENES
Crestron Home native pool driver, Lutron RA3 with Pentair IntelliCenter driverCentral driver, and
Control4 driverCentral pool driver — all execute locally on LAN; cloud outage at OEM servers does not
interrupt automation sequences.
Five locked scenes — Evening Swim (heater on, lights on, pump high, cover open), Cocktail Hour
(lights party mode, pump medium, jets on), Cleaning Cycle (pump boost, cover open, SCG 100%),
Winter Mode (freeze-protect loop, cover closed, heater off), Storm Lockdown (cover closed, pump off,
alerts enabled).
Spa transfer sequence — Jandy valve actuators or Pentair valve actuators redirect flow from pool to
spa; 60-second delay before heater fires; automation controller interlock prevents spa heater from
firing with pool mode active.
Voice control limitation — voice activation of pool cover from inside the house (where pool is not
visible) is not permitted per NEC 680.27; cover must be in full view of operator; voice commands
limited to lights, temperature set, and pump speed.
Notification matrix — push alerts for: low salt (<3000 ppm), SCG off (<2600 ppm), high ORP (>800
mV), low ORP (<650 mV), pH high (>7.8), pH low (<7.0), pump VFD fault, freeze warning (<38°F),
heater fault, cover stall, UV lamp end-of-life.
Geofencing as secondary trigger only — GPS unreliable in NJ suburban tree cover; heating
pre-conditioning via calendar + weather forecast integration in Crestron Home preferred; chemistry
dosing triggered by ORP/pH sensor, not location.

§11 WITHOUT WRITTEN DIRECTION
BX/MC encapsulated in pool deck conduit — default to PVC RNC for all in-deck and buried pool wiring;
armored cable in any pool-deck or buried conduit is without written direction from the engineer of
record.
#8 AWG copper bond conductor skipped at any metal within 5 ft of inside wall — every metal
component within the 5-ft zone receives an #8 AWG solid copper bond connection per NEC 680.26;
any omission is without written direction.
Single main drain without SVRS or equivalent — VGBA and ANSI/APSP-7 require dual main drains or an
approved SVRS; single-drain configurations are without written direction and non-compliant.
Pool light transformer in equipment-pad enclosure without listed J-box — transformer must be in a UL
1241-listed junction box at the code-required height above deck; placement in the equipment
enclosure without a listed J-box is without written direction.
Single-speed pump above 0.711 THP — DOE 10 CFR 431 (effective 2021-07-19) prohibits
above-threshold single-speed pumps on filtered pools; specification or installation of such pump is
without written direction.
GFCI omitted on pool pump motor circuit — NEC 680.21(C) requires GFCI on all single-phase pool
pump motor branch circuits; any omission of GFCI protection is without written direction.

§12 PRE-GUNITE & PRE-DECK CHECKLIST
#8 AWG copper bond grid photographed before pour — all bonded metal and rebar connections
documented in timestamped photo set; filed in closeout archive before gunite crew mobilizes.
Water-bond conductor pre-installed — minimum 9 sq-in metal-in-water contact element set before
shell pour; conductor routed to equipment bond bar; location marked on as-built drawing.
All wet-niche conduit stubs verified — PVC RNC conduit stubbed to each light niche location; pull
string or mule tape installed; conduit end capped; niche frame plumb and at correct depth before
gunite.
Dual main drain frames and anti-vortex covers installed — frames set level, centered 3 ft apart
minimum, APSP-16 covers rated for pump GPM; confirmed before gunite and photographed.
Pump pad concrete signed off — pad dimensions and elevation verified for pump, filter, heater, and
heat pump clearances; embedded conduit stubs stubbed to pad surface; cat6A drop to equipment pad
pulled.
NEC 680.24 J-box height pre-verified — junction box location staked at 4 inches above deck, 8 inches
above maximum water level, and 4 ft from inside wall; subpanel location approved by AHJ before deck
pour; owner archive package assembled.

§13 QC · AUDIT · CLOSEOUT
NJ AHJ NEC 680 inspection passed — rough-in and final electrical inspection certificates filed;
equipotential bond resistance reading measured and documented in closeout file.
VGBA dual-main-drain certificate filed — ASME/ANSI A112.19.8 or APSP-16 certification and maximum
rated GPM for all installed drain covers submitted with closeout package.
NSF 50 sanitizer and chemical certificates — salt chlorine generator NSF/ANSI 50 certificate and pool
chemical NSF/ANSI 60 source documentation filed; UV system NSF/ANSI 50 certificate included.
Pump VFD commissioning report — variable-speed drive programmed speed setpoints (RPM or GPM)
documented; maximum current draw at each speed measured and logged; DOE 10 CFR 431
compliance label confirmed on nameplate.
Heater venting and gas pressure test — gas line pressure tested to AHJ requirements before
connection; venting verified per manufacturer installation manual and NJ UCC; heater fired and output
temperature verified.
Owner walkthrough complete — all automation scenes demonstrated; OEM app accounts transferred
to owner email; spare parts ≥5% delivered + labeled; wiring diagrams, equipment list, and credential
package archived.

QC GATE — VERIFY BEFORE CLOSE-IN
Bonded grid resistance reading — equipotential bond measured with calibrated ohmmeter, result filed in closeoutNEC 680 J-box height verified — field-measured at 4 in above deck, 8 in above max water, 4 ft from inside wallNEC 680.21 motor GFCI installed — every pool pump motor branch circuit GFCI tested and result loggedVGBA dual-main-drain certificate filed — APSP-16 or A112.19.8 certification and rated GPM on fileSalt cell NSF 50 certificate — IntelliChlor, TruClear, or AquaRite NSF/ANSI 50 listing confirmed in closeout

Pump VFD commissioning report — speed setpoints programmed, current draw logged at each speed, DOE label confirmedHeater venting and gas pressure test — gas line pressure test passed, venting verified, output temperature loggedPool cover automation tested — open/close limit switches verified, key-switch override confirmed, heater interlock testedCrestron/Lutron/Control4 scene archive committed — automation backup on cloud and local media, owner app account transferredSpare parts ≥5% delivered + labeled — salt cell, pump seal kit, light module, electrodes, fuses in equipment room
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