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Special Specification 7088 

Hydraulic Power Systems (HPUs) 

1. DESCRIPTION 

Construct one new hydraulic power unit system located as shown on the plans as part of the improvements 
to Port Aransas Ferry. The hydraulic power unit will power five loading ramps, each with two rams capable of 
raising load of approximately 84,000 lb. and ~60 in. stroke. 

1.1. Additional Details. Additional details are as follows. 

 Two pumps, with enclosure and oil reservoir, sized for full cylinder stroke ~10 sec., 100% redundant 

 Ten Power cylinders, 42,000 lb., 60 in. stroke each (2 per loading ramp) 

 Hydraulic Control Block (shared) 

 Six control stations, hardwired (1 per slip, 1 at HPU) 

 Lot tubing (connecting cylinders, HPUs, estimate 6,000 ft., 2 in. DOM tubing) 

 Systems are to be simple, robust, and without Unit Control Panels (UCP) or without the need of a UCP 
to perform critical functions) 

 Associated equipment required for control, fail safe operation 

Contractor is responsible for the implementation and incorporation of the chosen component or sub-
assembly within the overall assembly. This includes accommodations for function, fit, finish, as well as 
accommodations for construction and operation of chosen component or sub-assembly. 

Provide materials and equipment for the hydraulic power unit that have a warranty against defects in 
workmanship and materials for 18 mo. after purchase or 12 mo. after in service date, whichever is later. 

Finish all materials, labor, tools, equipment, transportation, etc. as required for a complete mechanical, civil, 
structural, and electrical installation.  

Furnish and install all items, including every article, device, or accessory reasonably necessary to facilitate 
each system’s functioning as indicated by the design and the equipment specified. Elements of the work 
must include, but are not limited to, materials, labor supervision, supplies, equipment, transportation, hoisting 
or rigging, storage, utilities, and all required permits and licenses. 

Consideration will not be granted for misunderstanding of the scope or amount of work to be performed. 
Tender of a proposal conveys full Contractor agreement of the items and conditions specified and indicated, 
scheduled, or implied on the Contract documents, or required by the nature of this work. 

Contractor must provide all materials, labor, and equipment as required to complete the project within design 
intent at no additional cost to the owner or tenant. Contractor must request additional information in cases of 
doubt.  

All work must be in strict accordance with this Special Specification, all applicable sections of the Standard 
Specifications, and in strict conformance with the most recently revised versions of all applicable portions of 
all national, state, and local codes and standards. Modifications required by the above said authorities must 
be made without additional charge to the owner. Where alterations to and deviations from the Contract 
documents are required by said authority, report the requirements and secure approval before starting work. 
Where the requirements of the Contract documents are more than the code requirements, the Contract 
documents must govern. If there is a conflict between the Contract documents and applicable codes, the 
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latter must govern. Contractor must obtain a copy of the base specifications and owners standards before 
start of work.  

2. SUBMITTAL 

2.1. Submittal of Equipment, Materials, and Details. Submit shop drawings in PDF format by email to the 
Engineer for review. Only materials in production may be used for this installation. No obsolete or 
discontinued parts may be used. Use of any parts must be avoided where a manufacturer has expressed its 
intent to stop its production. Submit the following items to the Engineer for approval before use on this 
project. 

2.1.1. Detailed Shop Drawing. Submit for fabricated equipment and fixtures pertinent to, but not limited to, site 
work, pumps, enclosures, cylinders, tubing, instruments, power distribution, and controls. 

2.1.2. General Arrangement. Submit for new hydraulic pump unit. Include scaled detailed drawings of the layout 
showing the orientation of the equipment in its installed location. 

2.1.3. Electrical. Submit certified manufacturer’s outline-dimensioned drawings, brochures, and descriptive 
bulletins of equipment to be used. Include scaled layouts of replacement electrical equipment and location. 
Submit shop prints for the fabricated items as required. 

2.1.4. Pumps. Submit certified performance curves for pumps, supports, lifting equipment, complete electrical 
characteristics of motors, and installation details. 

2.1.5. Piping, Fittings, Couplings, Valves, Supports, and Appurtenances. Submit detailed fabrication drawings 
and manufacturer’s brochures and Specifications as required. 

2.1.6. Electrical and Control Equipment. Submit manufacturer’s brochures and installation drawings for control 
panels and electrical and control items. 

2.1.7. Pump Test Results. Submit to the Engineer factory-certified performance curves and factory-certified results 
of hydrostatic tests. Do not ship pumps to the site until factory test results are approved. 

2.2. Approval. Upon approval of the above items, the Contractor may proceed with construction of the pumping 
station or any portion thereof pertinent to approved items. 

 

If an approved item requires dimensional changes or alterations of the plans, prepare at no expense to the 
Department the necessary plans and submit them electronically to the Engineer for approval. Upon approval, 
proceed with that portion of the pumping station affected by the change. 

 

No changes are permitted in the list of equipment or shop drawings once approved, unless authorized in 
writing. Approved equipment and drawings constitute final plans for construction of the facility. Approval in no 
way relieves the Contractor or equipment suppliers of any responsibilities described elsewhere in these 
Specifications. 

2.3. Operation Manuals. Upon determination of the equipment to be used in this station and before final 
acceptance of this project, furnish to the Engineer three manuals each containing the following. 

 All portions of data required for approval of the above five items. Drawings will be “as-built.” Include 
complete lubrication, operation manual, service, maintenance instructions, and parts lists.  

 Complete sequence and description in full of operating instructions, noting precautions. 

 Parts list for each item of mechanical and electrical equipment supplied on this Contract. Include bound 
copies of warranties and guarantees with dates of expiration and names and addresses of people 
providing warranties and guarantees. 



2024 Specifications  7088 

3 - 15 12-25 
OTU 

2.4. Diagrams. Furnish 11-in. ×17-in. diagrams, laminated with clear plastic, showing in detail each circuit of the 
control devices with each wire individually numbered. Upon approval, install the laminated diagrams on the 
wall of the building in a frame as directed. 

3. EQUIPMENT AND MATERIALS 

All materials must be new and conform to the applicable standards of recognized testing and approval 
agencies and must be UL listed. 

3.1. Hydraulic Power Units (HPUs). 

3.1.1. Furnish and Install. Furnish and install axial piston pumps complete with electric motor, motor enclosure, 
flow control blocks, control or power panel, oil reservoir, and instruments. Equip each pump with a close-
coupled, electric motor connected for operation on 480/3/60 service with all materials suitable for coastal or 
flooded environment. 

Provide pumps that meet the performance criteria as shown on the drawings.  

Provide system that uses biodegradable compliant and environmentally safe oil. 

Provide pumps that are complete with the accessories required for operation as described in this 
Specification. Supply pumps that are the product of one manufacturer and are identical. Install the pumps 
using experienced pump installation personnel or those under the direct supervision of a qualified 
representative of the pump manufacturer. 

3.1.2. Quality Assurance (QA) Referenced Standards.  

 American Iron and Steel (AIS) (various)  

 American Building Manufacturing Association (ABMA) (various) 

 ASME (various) 

 ASTM (various) 

 Factory Mutual (FM) 

 ISO 9001 

 NFPA 

 NEC 

 NEMA (various) 

 UL (various) 

3.1.3. Pump Construction. Construct major pump components of gray cast iron, coated carbon steel, or stainless 
steel. Provide exposed nuts or bolts that are AISI Type 316 or 316 stainless steel. Protect metal surfaces in 
contact with the pumped media, other than stainless steel, using a factory-applied coating of an acrylic 
dispersion primer with a final coat of polyester resin paint finish coat on the exterior of the pump. Pumps 
using fabricated steel weldments are not acceptable. Machine and fit pump and motor-unit mating surfaces 
where watertight sealing is required, with nitrile rubber O-rings. Joint sealing will be the result of controlled 
compression of rubber O-rings in two planes and O-ring contact of four sides without the requirement of a 
specific bolt torque limit. Rectangular cross-sectioned rubber, paper, or synthetic gaskets that require specific 
torque limits to achieve compression, and secondary sealing compounds, elliptical O-rings, grease, silicone, 
or other devices are not acceptable. 

3.1.4. Electric Motor. Provide an induction-type pump motor with a squirrel cage rotor, shell-type design, housed 
in an air-filled, watertight chamber, NEMA-B type. Provide stator windings with moisture resistant Class H 
insulation rated for 180°C (356°F). Provide a stator that is insulated by the current ultraviolet (UV) Dip 
impregnation method using Class H monomer-free polyester resin resulting in a winding fill factor of at least 
95%. Provide a motor that is inverter-duty rated in accordance with NEMA MG 1, Part 31. Ensure the stator 
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is heat-shrink fitted into the cast iron stator housing. The use of bolts, pins, or other fastening devices 
requiring penetration of the stator housing is not acceptable. Provide a motor that is specifically designed for 
hydraulic power unit use and continuous duty pumping media of up to 40°C (104°F) and capable of up to 15 
evenly spaced starts per hour. Provide rotor bars and short circuit rings made of cast aluminum. Use 
embedded thermal switches in the stator end coils to monitor the temperature of each phase winding. Install 
one PT-100-type temperature sensor in the stator winding. Use thermal switches in conjunction with and 
supplemental to external motor overload protection and connect them to the control panel. 

Provide a motor that has a minimum service factor of 1.15 and a voltage tolerance of ±10%. Provide a motor 
designed for operation up to 40°C (104°F) ambient and with a temperature rise not to exceed 80°C. Provide 
a performance chart showing curves for torque, current, power factor, input and output kw, and efficiency. 
Include on this chart data regarding starting and no-load characteristics. 

Provide an outer jacket of the cable that is oil resistant chlorinated polyethylene rubber. Ensure the motor 
and cable are capable of continuous submergence under water without loss of watertight integrity to a 
minimum depth of 30 ft. 

Ensure the motor horsepower is adequate so that the pump is non-overloading throughout the range of 
operation. 

3.1.5. Bearings. Provide ABMA compliant bearings with minimum allowable L-10 bearing life of 100,000 hr. at any 
point along the operating portion of the pump curve at maximum product speed. Include in the bearing 
housing an independent thermal sensor to monitor the bearing temperatures. Ensure the sensor is in direct 
contact with the outer race of the bearing. If a high temperature occurs, ensure the sensor activates an alarm 
and shuts the pump down. 

3.1.6. Mechanical Seal. Provide each pump with a mechanical shaft seal system consisting of two independent 
seal assemblies. The lower seal is to be independent of the impeller hub. Ensure the seals operate in a 
lubricant reservoir that hydrodynamically lubricates the lapped seal faces at a constant rate. Provide seals 
that require neither maintenance nor adjustment and are capable of operating in either clockwise or 
counterclockwise direction of rotation without damage or loss of seal. Use non-hazardous seal lubricant. 

Shaft seals without positively driven rotating members or conventional double mechanical seals containing 
either a common single or double spring acting between the upper and lower seal faces are not acceptable. 
No cartridge-type systems and no system requiring a pressure differential to offset pressure and to effect 
sealing are allowed. 

Provide each pump with an oil chamber for the shaft sealing system. Design the oil chamber to prevent 
overfilling and to provide oil expansion capacity. Ensure the drain and inspection plug, with positive anti-leak 
seal, is easily accessible from the outside. Do not use a seal system that relies on the pumped media for 
lubrication. 

3.2. Hydraulic System Piping. 

3.2.1. Piping, Fittings. Provide steel pipe and fittings continuously welded, seamless 316-316L stainless steel 
Schedule 80 2.0-in. nominal, 3,000 psi. Hydrostatic testing of pressurized components is required. 

3.2.2. Flanges. Provide SA/A182B 16.5. 2.0-in. stainless steel Schedule 80, 3,000 psi, 316/304L flanges. Any 
flanges connecting dissimilar metals should use an insulation kit for electrical potential isolation. 

3.2.3. Gasket. Provide gaskets that are full pressure rated and self-energizing. 

3.2.4. Bolts, Fasteners. Provide ASTM A 193-B8M hex head bolts with ASTM A 194-8M nuts, 316/304 stainless 
steel.  
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3.2.5. Valves. Provide stainless-steel three-piece socket welded ball valve 5000 WOG line size, full port. Provide 
valve manufactured by Swagelok, Parker, or equal. Provide valves that meet the following requirements. 

 All ball valves must be manufactured with mechanical joints or push-on joints. 
 The body and bonnet must be of three piece, gasketed design to facilitate maintenance. 
 Packing must be double “O” ring construction, one above and one below the thrust collar. 
 Ball valves furnished under this Specification must be American Flow or approved equal. 
 All necessary bolts, glands, and gaskets for complete installation of each ball valve must be supplied 

with each valve and must conform to ASME B16.34. They must be shipped and stored in such a 
manner as to prevent degradation or damage before installation. 

 The manufacturer must supply certified reports stating the materials used in the ball valve conform to 
this Specification and the latest ASME B16.34. 

3.2.6. Supports. Provide bolted clamp tube support or cushioned clamp tube support manufactured by Swagelok, 
or equal.  

3.2.7. Coatings. Provide coatings to all items except structural steel that is to remain uncoated. For the exterior 
coatings, use primer and SSPC-SP 6/NACE International (NACE) 3 commercial blast-cleaning surface 
preparation. Use an epoxy enamel coating with three coats to a minimum dry film thickness of 30 mm. in 
accordance with COE Specification C-200, COE Specification C200A, or equivalent as approved.  

3.3. Electrical and Control Equipment. Provide electrical components conforming to the following. 

3.3.1. Wire and Cable. Provide wire and cable that are UL-listed Type XHHW with 75°C rating for wet locations 
and 90°C rating for dry and damp locations, unless noted otherwise. Provide insulation in accordance with 
ICEA S-68-516, NEMA WC-8, UL 44, and IEEE 383. Supply conductors that are soft annealed copper in 
accordance with ANSI/ASTM B-8, Class D, stranded. The minimum allowable size of wire and cable is 
No. 12 AWG, except the control wire may be No. 14 AWG. Control conductors may be stranded 
Type Machine Tool Wire. Use heat-shrink tubing with sealant to seal any splices in wet wells. 

3.3.2. Conduit. For underground conduit, use polyvinyl chloride (PVC) Schedule 80 heavy wall with 90°C wire 
rating, UL-listed. Provide a minimum 2 in. clearance between conduits, and minimum 24 in. cover, or as 
noted on the plans. Use galvanized rigid metal conduit (RMC) for exposed conduit. 

3.3.3. Lighting Panel. Lighting panel must be fabricated with a copper bus and housed in a NEMA 3R enclosure 
for wall mounting. The number of required circuits must be as shown on the plans. The thermal magnetic 
breakers must be of the bolt-in type. Branch circuit breaker interrupting capacity must be minimum 10,000 
amps interrupting capacity (AIC) for 208V and 25,000 AIC for 480V. Provide breakers with the number of 
poles and trip ratings as shown on the plans or as required by the associated equipment. Provide ground 
fault interrupters as noted. Mount the enclosure on Type 304 stainless steel Unistrut that is attached with 
Type 304 stainless steel hardware. Provide the lighting panel with circuit breakers that have the capacity 
required. Ensure that the 120V receptacle circuits are served by a ground fault circuit interrupter (GFCI) 
circuit breaker, UL Class A. Label the circuits using embossed-type labels.  

3.3.4. Selector Switches, Push-Button Control Stations. Ensure these are heavy-duty, water and oil-tight, and 
with nameplates. 

3.3.5. Unit Control Panels (UCP). System to use Unit Control Panels 100% redundant, in coordination with their 
associated HPU pumps. Systems are to be entirely hardwired, simple, robust, and without UCP or without 
the need of a UCP to perform critical functions. 

UCP’s will be configured to support HPU operation in operating modes listed in Article 7088.5., “Operation 
and Function.” 
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Provide a unique label or number and secure it to the wiring using clear heat-shrink tubing. Neatly contain 
wiring using plastic wire troughs. Ensure the controls manufacturer completes the control logic shown on the 
plans so that the hydraulic power unit is automatically controlled and coordinated. 

Permanently label each lamp, relay, switch, and any other device using nameplates as to their designation 
and function. 

Provide industrial-type control relays with a minimum contact rating of 10 amps at 250 V alternating current 
(AC), Square D Type X, GE Class CR122B, or approved equal. 

Cabinet heating and cooling will be provided. 

Enclosures will be a NEMA 4X stainless steel gasketed enclosure with sub-panel. 

Terminals will be of the high-density type. Terminals will be UL listed for 600 V at 30 amps. Terminal will 
handle wire size to No. 8 AWG or one wire size larger than vendor required, whichever is larger. 

Terminal blocks will be supplied with all associated wire markers, labels, end stops, overload protection 
sections as needed for function and NEC code compliance.  

Enclosures will be provided with an external grounding lug and bonded to the package skid with No. 2 AWG 
green insulated wire. 

All on-skid instrumentation and communication will be terminated in the UCP Panel and will be a NEMA 4X 
stainless steel gasketed enclosure with sub-panel. 

The on-skid UCP will be enough in size to accommodate on-skid wiring and conduit. 

Terminal blocks will be mounted to DIN rail 35-mm. × 7.5-mm. symmetrical and supplied with all associated 
wire markers, labels, end stops, jumpers, and fuse block sections. Where access to plastic wire-way is 
required, high-rise 35-mm. × 7.5 mm. symmetrical DIN may be used. 

Terminal blocks for use with thermocouple wiring will be specifically designed and approved for use with the 
particular type of thermocouple installed. A terminal block for the shield of each thermocouple extension will 
be provided. 

The junction box will be provided with an external grounding lug and bonded to the package skid with No. 2 
AWG green insulated wire. 

As part of its scope, supplier is to design and supply the UCP, with specific documents submitted for 
company approval, before fabrication and integration. 

 Functional Specification 

 Cause & Effect Diagram 

 I/O Listing 

 Interconnect List 

 Panel Fabrication Drawings 

 Wiring Diagrams 

3.3.6. Insulated Conductors. Acceptable manufacturers of copper conductor are as follows. 

 American Insulated Wire 

 Encore Wire Ltd. 

 Southwire 

 Senator Wire & Cable Company 
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 United Copper Industries 

All wires must be copper with THHN-THWN, 600 V insulation. Minimum size of wire must be 12 AWG. 
Conductor size 10 AWG and smaller must be solid. Conductor size 8 AWG or larger must be stranded.  

Wire must be color coded as required by local code. Conductors No. 10 and smaller must have colored 
insulation. Conductors No. 8 and larger must be color coded by means of field applied tape. 

3.3.7. Raceways. Feeders and exposed conduit must be rigid galvanized steel (RGS). Intermediate metal conduit 
(IMC) may be used in interior dry locations. Provide raceways that are RGS, IMC, and electrical metal tubing 
(EMT). Do not use a conduit smaller than 3/4 in. 

Metallic conduit manufacturers must be as follows. 

 Allied Tube and Conduit Corp. 

 Maverick Tube Corp. 

 Western Tube and Conduit Corp. 

 Wheatland 

Flexible metal conduit (FMC) and liquid-tight flexible metal conduit (LFMC) manufacturers must be as 
follows. 

 Alflex 

 Electriflex 

 Anamet Corp 

Polyvinyl chloride conduit (PVC) manufacturers must be as follows. 

 Carlon 

 Condux 

 Cantex Industries 

3.3.8. Electrical Boxes. Provide electrical boxes that are rigidly and securely fastened to the structural surface 
they attach to. All boxes must be supported from a structural portion of the building independent of the 
raceway system.  

Surface mounted boxes must be fastened by means of wood screws to wood, expansion bolts on concrete, 
toggle bolts on hollow masonry units, and machine screws on metal construction.  

Exposed boxes must be supported by means of all-thread rods 1/4 in. diameter minimum. The all-thread rods 
must be secured to the structure.  

Boxes concealed in walls must be secured to the wall stud with a minimum of two fasteners. Use wood 
screws in wood and machine screws in metal. Boxes that attach to metal studs must be fastened to a second 
wall stud by means of a backing brace or rod.  

Boxes embedded in concrete or masonry boxes must have integral metal ears that embed into the concrete 
or masonry grout. 

Acceptable manufacturers must be as follows. 

 Appleton 

 Bowers 

 Cooper 

 Crouse Hinds 

 Race 
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 Thomas Betts 

Provide galvanized flat rolled sheet-steel outlet wiring boxes, of shapes, cubic inch capacities, and sizes, 
including box depths as indicated, suitable for installation at respective locations. Construct outlet boxes with 
mounting holes, and with cable and conduit-size knockout openings in bottom and sides. Provide boxes with 
threaded screw holes, with corrosion-resistant cover and grounding screws for fastening surface and device 
type box covers, and for equipment type grounding. Plastic boxes are not acceptable. 

Cast boxes must be used for all exterior locations and for exposed interior locations. Provide shallow 
cast-device boxes (FS) or deep cast-device boxes (FD) as shown on the plans or as directed. 

3.3.9. Wiring Devices. Device cover plates must be impact resistant nylon plastic (stainless steel). The cover plate 
must match the style of wiring device and finish color of the wiring device. 

Acceptable manufacturers must be as follows. 

 Arrow Hart 

 Hubbell 

 Leviton 

 Pass & Seymour 

Provide heavy-duty AC quiet switches, the switches must be Hubbel 1221 (CS1221) or equal (120–277 V, 
20 amps (amperes)). Switches must be single pole, double pole, three-way, four-way, key operated as 
required by the drawings. Switch must be self-grounding.  

Provide heavy-duty duplex receptacles, Hubbell 5362 (5262) 2-pole, 3-wire, grounding, 20 amps (amperes), 
Federal Specification grade, 125 V with metal plaster ears, design for side and back wiring with spring 
loaded, screw activated pressure plate, with NEMA configuration 5-20R, unless otherwise indicated.  

Provide “feed-thru” type ground-fault circuit interrupters, with heavy-duty duplex receptacles, Hubbell 
GF5362 (GF5262) capable of protecting connected downstream receptacles on single circuit, and of being 
installed in a 2-3/4 in. deep outlet box without adapter, grounding type UL-rated Class A, Group 1, rated 
20 amps (amperes), 120 V, 60 Hz; with solid-state ground-fault sensing and signaling; with 5 milliamperes 
ground-fault trip level; with NEMA configuration 5-20R. All GFCI receptacles located exterior to the building 
must be weather resistant. The device must trip if the line or load side wiring connections are incorrectly 
installed. 

Weatherproof outlets must have a Taymac cover that meets UL 514 for continuous use in a wet location.  

Device cover plates must be impact resistant nylon plastic (stainless steel). The cover plate must match the 
style of wiring device and finish color of the wiring device.  

Provide wiring devices and cover plates in finish colors as selected by the Architect. 

3.3.10. Lighting. Provide metal channels to attach to the building structure and support the light fixtures as required. 
Light fixtures must be supported from the building structure with 12-gauge ASTM-A-641 galvanized carbon 
steel, soft temper hanging. 

3.3.11. Panelboards, Distribution Panels. Acceptable manufacturers must be as follows. 

 Eaton 

 General Electric 

 Schneider Electric 

 Siemens Energy and Automation 
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Each panelboard must have a short circuit current rating equal to or greater than the rating shown on the 
panelboard schedule or on the one-line diagram. The rating must be per underwriter’s laboratories standard 
UL 67. The short circuit rating must be based solely on the ratings of the branch breakers in the panel. Series 
rating of standard ampere interrupting capacity (AIC) branch breakers with high ampere interrupting capacity 
(AIC) integral or remote main or feeder breakers is not acceptable. Panelboards must be marked with their 
maximum short circuit current rating at the supply voltage and must be UL listed. 240 V maximum panels 
must be rated 10,000 ampere interrupting capacity (AIC) root mean square symmetrical minimum. 480 V 
maximum panels must be rated 14,000 ampere interrupting capacity (AIC) root mean square symmetrical 
minimum.  

Provide all spaces specified on the schedules complete with all breaker mounting accessories required to 
accommodate the breaker frame size specified. 

All panelboards must be supplied with a separate dedicated ground bus. All bussing must be copper.  

Proved full size neutral bus bars in all panels as required by the panel schedule and one line diagram.  

Circuit breakers must be bolt-on thermal magnetic, molded case circuit breakers. 

Panelboard bus structure and main lugs or main circuit breaker must have current ratings as shown on the 
panelboard schedule. Such ratings must be established by heat rise tests, conducted in accordance with UL 
standard 67. Bus structure must be insulated. Bus bar connections to the branch circuit breakers must be the 
“Distributed Phase” or phase sequence type. All current carrying parts of parts of the bus structure must be 
plated.  

The panelboard bus assembly must be enclosed in a NEMA 1 (3R) lockable steel cabinet. The rigidity and 
gauge of steel to be as specified in UL standard 50 for cabinets. Wiring gutter space must be in accordance 
with UL standard 67 for panelboards. A circuit directory frame and card with a clear plastic covering must be 
provided on the inside of the door. 

All wiring in the panelboard’s gutters must be neatly laced using “Ty-wraps” as manufactured by Panduit, or 
approved equal. 

3.4. Overcurrent Protective Devices. Acceptable circuit breaker manufacturers must be as follows. 

 Eaton 

 General Electric 

 Schneider Electric 

 Siemens Energy and Automation 

Acceptable fuse manufacturers must be as follows. 

 Cooper Bussman 

 Mersen 

Provide molded-case thermal magnetic circuit breakers. Provide breakers with permanent thermal and 
instantaneous magnetic trips in each pole. Two and three pole breakers must be common trip. The minimum 
short circuit rating of the circuit breakers must meet the short circuit rating of the panelboard as shown on the 
plans. Provide arc fault interrupting circuit breakers as shown on the plans and in locations required by the 
NEC.  

Provide ground fault interrupting circuit breakers for heat trace cables and other similar systems. The 
breakers must have a 30MA trip rating.  

Fuses rated up to 600 amps (amperes) must be UL Class RK1. Fuses above 600–6,000 amps (amperes) 
must be UL Class L.  
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Acceptable manufacturers must be as follows. 

 Eaton 

 General Electric 

 Schneider Electric 

 Siemens Energy 

 Automation 

Provide heavy-duty safety switches. All safety switches must be NEMA type HD and be UL listed. Switches 
must be furnished with NEMA 3R enclosures.  

The operating handle must be suitable for padlocking the handle in the off position with as many as three 
padlocks. The cover must be interlocked with the operating mechanism to prevent the opening of the cover 
when the switch is in the on position.  

Provide the switches with fuses as shown on the plans or directed. Provide grounding lugs in each switch. 
Provide full rated neutral terminal blocks for switches with a neutral conductor. 

Provide the switches with an engraved nameplate. 

Lighting fixtures are specified on the plans. Substitutions must comply with the requirements on the plans 
and this Special Specification. Submit complete product data with each fixture type.  

Provide LED light sources as shown on the plans.  

LED light fixtures must consist of an assembly that uses LEDs at the light source complete with a housing, 
reflector, LED array, electronic driver (ballast) and integral controls as specified on herein and on the light 
fixture schedule. The fixtures must be designed to operate in an average 25°C ambient temperature and be 
capable of operating in a 1–25°C environment. The lumen output must not decrease by more than 20% over 
an operational life of 50,000 hr. 

Individual LEDs must be electrically connected so that the failure of one LED does not affect the other LEDs 
in the array. The LED boards must be serviceable form below the ceiling and plug in connector must be used 
so that the LED boards are field replaceable.  

The color rendering index (CRI) must be 80 or greater. The correlated color temperature (CCT) must be as 
specified in the fixture shown on the plans.  

Provide Accudrive, 120–277 V, UL listed, CSA certified drives. The drivers must be over 80% efficient and 
sound rated A. The driver must be capable of full range dimming without flicker over a range of 100% to 5% 
of rated lumen output. Provide a driver disconnecting means.  

4. CONSTRUCTION  

4.1. Hydraulic Pump Units. Provide materials and perform work in conformance with the following where 
applicable. 

4.1.1. Pump Construction. Construct major pump components of Gray Cast Iron, Coated Carbon Steel, or 
Stainless Steel. Provide exposed nuts or bolts that are AISI Type 316 or 316 stainless steel. Protect metal 
surfaces in contact with the pumped media, other than stainless steel, using a factory-applied coating of an 
acrylic dispersion primer with a final coat of polyester resin paint finish coat on the exterior of the pump. 
Pumps using fabricated steel weldments are not acceptable. Machine and fit pump and motor-unit mating 
surfaces where watertight sealing is required, with nitrile rubber O-rings. Joint sealing will be the result of 
controlled compression of rubber O-rings in two planes and O-ring contact of four sides without the 
requirement of a specific bolt torque limit. Rectangular cross-sectioned rubber, paper, or synthetic gaskets 
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that require specific torque limits to achieve compression, and secondary sealing compounds, elliptical O-
rings, grease, silicone, or other devices, are not acceptable. 

4.1.2. Pump Operation. The pump manufacturer must provide certified documentation that pump offered can be 
operated continuously, and in 10 sec. intervals every 15 min., at ambient temperatures from 0°F up to 104°F. 
Pumps must be suitable for operating modes listed in Article 7088.5., “Operation and Function.” 

4.2. Hydraulic Cylinders. Provide materials and perform work in conformance with the following where 
applicable. 

4.2.1. Cylinder Construction. Major components to be corrosion resistant and suitable for marine environments. 
To be rated for 42,000 lb., 72 in. stroke each.  

4.2.2. Cylinder Operation. Cylinders to be suitable for work in conjunction with pumps and to be operated 
continuously in 10 sec. intervals every 15 min., at ambient temperatures from 0°F up to 104°F, and in 
operating modes listed in Article 7088.5., “Operation and Function.” 

4.3. Testing. The Contractor must perform nondestructive testing in addition to visual inspection. Unless 
otherwise shown on the plans or specified in the Special Provisions, the extent of inspection will be as 
specified in this Section. Testing and inspection will apply to welding performed in the shop and in the field as 
follows. 

 Visual Inspection. All welds will be 100% visually inspected. Visual inspection will be performed before, 
during, and after the completion of welding. 

 Ultrasonic Inspection. Complete penetration welds in splices will be 100% ultrasonically inspected. If 
defects are found, repairs will be made, and additional nondestructive testing will be performed to 
ensure that the repairs are satisfactory. This testing will include the repaired area plus at least 2 in. on 
each side of the repaired area. 

 Hydrostatic Test. All pressurized components must be designed to withstand safely and without 
permanent deformation both the stresses resulting from an internal test pressure of 4,500 psi and the 
combined stresses resulting from the full internal pressure of 3,000 psi. The resilient seating mechanism 
must provide zero leakage at the rated water working pressure when installed with the line flow in either 
direction. 

 

5. OPERATION AND FUNCTION 

This Section is provided to aid the vendor in creating a functional system. Statements here do not alleviate 
the vendor from its responsibility to provide a functioning HPU System. 

5.1. Initial Power Up. To power up the control system, the operator will proceed to the main control station 
(MCS) located on the UCP, which houses the pumps, power, and control equipment. A separate lockable 
enclosure, the MCS is located on the door of the cabinet and contains a message display to aid in 
troubleshooting the system, buttons for raising and lowering the ramp, and selector switches for the main 
pump and ramp selection. The MCS is primarily a maintenance control station. Most operations will be 
conducted using the control stations mounted adjacent to the ferries (RCS). On occasion, it may be 
necessary to use the MCS instead of the RCS. 

To activate (start the system), the operator turns the system to “Auto” at the MCS, which sets the pumps to 
discharge pressure control mode of the common Supply Side Loop (SSL), in lead or lag arrangement. 

Upon doing so, any RCS may command a raise or lower function of an individual ramp, while the UCP 
adjusts the pumps to meet demand. 
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5.2. Lowering the Ramp from the RCS. Assuming the Ferry is in position, and sensors indicate a “Parked” 
position, the boat is properly placed in the slip, RCS is placed in “Hand,” and the MCS is placed in “Auto.” 

The Operator presses the “Lower” button on the RCS until either conditions are satisfied. 

 The ramp rests on the ferry, and operator releases the “Lower” button. 

 The power cylinder reaches full stroke and hits its limit switch. 

 The power cylinder trips its overload setting. 

The ramp should only “Lower” if the Ferry is in the “Park” position, as identified by infrared (IR) switch and 
permissive loop. If this permissive loop is not tripped, RCS functionality is disallowed. 

 While any button is pressed; an audible alarm will activate until which time as a button is released. 

 While the “Lower” button is pressed, a local red indicator beacon will light up until which time as the 
button is released. 

5.3. Raising the Ramp from the RCS. Assuming the Ferry is in position, and sensors indicate a “Parked” 
position, the boat is properly placed in the slip, RCS is placed in “Hand,” and the MCS is placed in “Auto.” 

The Operator presses the “Raise” button on the RCS until either conditions are satisfied. 

 The operator releases the “Raise” button. 

 The power cylinder reaches full stroke and hits its limit switch. 

 The power cylinder trips its overload setting. 

The ramp should only “Raise” if the Ferry is in the “Park” position, as identified by IR switch and permissive 
loop. If this permissive loop is not tripped, RCS functionality is disallowed. 

 While any button is pressed, an audible alarm will activate until which time as a button is released. 

 While the “Raise” button is pressed, a local blue indicator beacon will light up until which time as the 
button is released. 

5.4. Lowering the Ramp from the MCS. Assuming the Ferry is in position, and sensors indicate a “Parked” 
position, the boat is properly placed in the slip, RCS are placed in “Auto” at the affected slip, and the MCS is 
placed in “Hand.” 

The Operator presses the “Lower” button on the MCS of the specific slip to be lowered until either conditions 
are satisfied. 

 The ramp rests on the ferry, and operator releases the “Lower” button. 

 The power cylinder reaches full stroke and hits its limit switch. 

 The power cylinder trips its overload setting. 

The MCS has one set of controls and slip. The ramp should only “Lower” if the Ferry is in the “Park” position, 
as identified by IR switch and permissive loop. If this permissive loop is not tripped, MCS functionality on the 
specific slip is disallowed. 

 While any button is pressed, an audible alarm will activate until which time as a button is released. 

 While the “Lower” button is pressed, a local red indicator beacon will light up at the affected RCS and 
the MCS, until which time as the button is released. 

5.5. Raising the Ramp from the MCS. Assuming the Ferry is in position, and sensors indicate a “Parked” 
position, the boat is properly placed in the slip, RCS are placed in “Auto” at the affected slip, and the MCS is 
placed in “Hand.” 

The Operator presses the “Raise” button on the MCS of the specific slip to be raised until either conditions 
are satisfied. 
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 The ramp rests on the ferry, and operator releases the “Raise” button. 

 The power cylinder reaches full stroke and hits its limit switch. 

 The power cylinder trips its overload setting. 

The MCS has one set of controls and slip. The ramp should only “Raise” if the Ferry is in the “Park” position, 
as identified by IR switch and permissive loop. If this permissive loop is not tripped, MCS functionality on the 
specific slip is disallowed. 

 While any button is pressed, an audible alarm will activate until which time as a button is released. 

 While the “Lower” button is pressed, a local red indicator beacon will light up at the affected RCS and 
the MCS, until which time as the button is released. 

5.6. System Operating Modes and Functions. The required modes and functions of the MCS and RCS are 
described below. 

 Auto: The AUTO position allows control to pass through a station. If an RCS or MCS is in AUTO, it will 
be slave to what the other is commanding. 

 HAND: The HAND position enables the LOWER and RAISE functions at this affected station. 

 OFF: The OFF position disables all functionality at the affected station. 

 LOWER: The LOWER command will attempt to lower an affected ramp, provided that no safety 
permissive disallows the function. 

 RAISE: The RAISE command will attempt to raise an affected ramp, provided that no safety permissive 
disallows the function. 

 PARK Position: The PARK Position is activated when instruments positively verify that a Ferry is docked 
and in position to receive a ramp. 

 FLOAT Position: The FLOAT Position is activated when instruments do not positively verify that a Ferry 
is docked and in position to receive a ramp. 

5.7. Operator Control Devices. The following is a brief description of the functions of the various operator 
control devices, limit switches, and sensors. The required functions for the devices for controlling the loading 
system are described below. 

 Power On. This indicator light is illuminated when the control system power is available. 

 HOA. This selector switch allows the Operator to choose the control mode at the affected control station 
(RCS or MCS) or prevent its operation, as described in Section 7088.5.6., “System Operating Modes 
and Functions.” 

 Raise. Actuating this push-button causes the affected ramp to raise when the MCS is in AUTO, and the 
RCS is in HAND, or when the RCS is in AUTO and the MCS is in HAND. In all cases, this is only 
permitted if the slip is in PARK. 

 Lower. Actuating this push-button causes the affected ramp to lower when the MCS is in AUTO, and 
the RCS is in HAND, or when the RCS is in AUTO and the MCS is in HAND. In all cases, this is only 
permitted if the slip is in PARK. 

 Main Pump, Run-Off-Auto. This selector switch allows the Operator to start and run the main hydraulic 
pump on a continuous basis for maintenance purposes when in the run position. The off position 
prevents the main pump from starting or running. The normal position for this switch is in auto, which 
allows the UCP to control the pump, monitor safety circuits, and respond to system requirements 
automatically. Selecting the run position causes the main pump to run continuously and disables the 
remote pendant, making only the local controls active. 

 Float or Park Mode. This indicator is on steadily when the ramp is in the park position, and blinking 
when the ramp is in the float mode.  

5.8. Limit Switches or Sensor. The following is a brief description of the functions of the various limit switches 
and sensors used to monitor and control the system.  
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 Park Limit. The park limit (proximity) switch set point is the normal stopping point for the loading ramp 
while going upward. It is possible to proceed past (above) this point by using manual override (bypass 
button) while in the local mode. Ramp travel beyond this set point is done at a very slow speed. There is 
no limit switch at the full up position. 

 Lower Limit. The lower limit (proximity) switch set point is the lowest operable position allowed for the 
ramp (not the cylinder which may extend further when the float mode is active). It is possible to proceed 
past (below) this point by using manual override (bypass button) while in the local mode. Ramp travel 
beyond this set point is done at a very slow speed. There is no limit switch at the full down position. 

 Float Gap Sensor. The float gap (ultrasonic) sensor maintains a specific gap between the end of the 
cylinder rod cap and the trunnion ball. The gap is reduced when the ramp is operating at the lower limit 
position. If the ramp is in the float mode and the short range fast or slow limit sensor loses contact with 
the boat deck, the measured gap will close to zero and remain there. If the ramp moves upward when 
forced by the action of the boat, the float gap sensor signals the UCP that the gap has increased, and 
the UCP causes the HPU to retract the cylinders, closing the gap to 0. 

 System Pressure Sensor. The system pressure (transducer) sensor allows the UCP to monitor the 
hydraulic pressure generated by the main hydraulic pump for use in controlling the actions of the loading 
ramp. It is located on the HPU. The UCP uses the signals produced by this device to determine, among 
other things, the allowable operating pressures during the normal and single cylinder operation. 

 Reservoir Level Sensor. The reservoir level (ultrasonic) sensor allows the UCP to monitor the 
hydraulic oil level in the oil reservoir and to use this data to determine if there is adequate oil in the tank 
to continue operation. 

5.9. Alert or Warning Signals.  

5.9.1. Ramp Motion Audible and Visual Warning. There are two rotating beacons located on the underside of the 
counterweight beams, one on each beam. These lights are arranged to prevent being directly viewed by 
anyone in the boat pilot house but are exposed (or have their light reflected) to the boat deck. There is also 
an audible warning device located on the “A” frame across from the system control cabinet. These warning 
devices turn on when the HPU starts in its automatic mode and the ramp is in the park position and continue 
to operate until the ramp is either in the float mode or the HPU has shut off, whichever occurs first. They also 
turn on when the HPU starts in its automatic mode and the ramp is in the float mode and continue to operate 
until the ramp is in the park position. This device has a multi-tone horn, and a different audible signal will 
sound if the ramp is taken out of the float mode by the control system. 

5.9.2. System Ready Indicator. This green signal light is located adjacent to the IR sensor on the left hand 
(looking offshore) connecting link between the counterbalance beam and the ramp. Its purpose is to signal 
the Operator on the boat that the infrared transmitter (remote pendant) to infrared receiver communication 
link is enabled and the system is ready to receive commands from the pendant. 

5.9.3. HPU or Ramp Mode Indicator. This blue signal light is located adjacent to the IR sensor on the left hand 
(looking offshore) connecting link between the counterbalance beam and the ramp. Its purpose is to signal 
the Operator on the boat of three operational conditions by varying signals. The required signals are 
described below. 

 On Steady: Indicating that the HPU is running and the ramp is out of the float mode. 

 Slow Blink (2 sec. on, 1 sec. off):  Indicating the ramp is in the float mode. 

 Normal Blink (1 sec. on, 1 sec. off): Indicating that the ramp is in the float mode and the HPU is not 
running. 

 Rapid Blink (1 sec. on, 1/2 sec. off): Indicating that the ramp was in the float mode and has been taken 
out by the control system. This signal will remain on until the Operator intervenes and is accompanied 
by an audible warning. 

5.9.4. Command Indicator. This white signal light is located adjacent to the IR sensor on the left hand (looking 
offshore) connecting link between the counterbalance beam and the ramp. Its purpose is to signal the 
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Operator on the boat deck that a pendant command signal has been received, and to provide system 
feedback to the Operator of the remote pendant. 

5.9.5. Alarm Indicator. This light is a red rotating beacon located on the hydraulic power unit cabinet adjacent to 
the system control cabinet. Its purpose is to alert the Operator or maintenance personnel that the self-
checking logic in the UCP has detected a fault condition somewhere in the system controls. Pressing the 
“F1” key on the message display will acknowledge the most recent alarm and turn the light off. If there are 
multiple alarms, the Operator must scroll through them using the “Prev” and “Next” buttons on the message 
display, acknowledging each individual alarm with the “F1” key until the light turns off. 

5.9.6. Message Display. An interactive device that displays alert and alarm messages and that can be used to 
display operating system settings and parameters. The message display is located on the front cover of the 
system control cabinet in the lockable MCS. 

6. INSPECTION AND TESTING 

Perform work under this Item in such a manner that when complete it constitutes a complete operational 
hydraulic power unit.  

After completion of the installation in every detail, subject the automatic hydraulic power unit to functional 
tests (commissioning). Initiate the commissioning tests within 15 days after completion of the installation. 
Repeat the test as many times as necessary to secure a properly tested working unit. Assume responsibility 
for making any changes and assume the cost for new equipment that does not meet specifications or 
operational requirements.  

Shop-test the pumps to demonstrate satisfactory operation without excessive noise, vibration, or 
overheating. Modify, repair, or replace any pump that fails to meet any of the specifications at no additional 
cost to the owner or to the Department. 

After the above-described tests are complete and before final acceptance, provide to the Engineer 
certificates from the respective manufacturers, to guarantee new equipment against defects in material and 
workmanship for a period of 1 yr. from the date of the acceptance. Where applicable, furnish to the Engineer 
certified statements from the manufacturers or their authorized representatives that the installation has been 
thoroughly inspected by them and that it is in conformance with manufacturer’s design.  

Final inspection and acceptance will occur upon completion of the work required under this Contract. The 
final inspection will be conducted on a walk-through basis. The final inspection will be conducted by 
Department personnel or Department-authorized representatives in the presence of the Contractor or 
appointed representative of the Contractor. Correct any defects due to quality of workmanship or materials, 
and anything not in conformance with the plans and submittal at no expense to the Department. Provide a 
minimum 7-day notice to the Engineer to arrange the inspection, which will take place during working hours 
Monday through Friday. 

7. MEASUREMENT 

This Item will be measured by the lump sum. 

8. PAYMENT 

The work performed and materials furnished, in accordance with this Item and measured as provided under 
“Measurement,” will be paid for at the unit bid price for “Port Aransas Ferry HPUs.” This price is full 
compensation for furnishing materials and for equipment, labor, tools, and incidentals. 
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