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Congratulations on selecting one of the fine products from Crucial Power, the leader in power protection 

technology.  Our wide product offering includes UPS (Uninterruptible Power Systems), power 

conditioners, automatic voltage regulators and specialty transformers (e.g., computer-grade, medical-

grade).  Since our founding in 1972, Crucial Power has shipped many of these fine products to discerning 

customers around the world for use on sensitive equipment and critical applications. 

One of our goals is to make our manuals both comprehensive and easy to use. The new format of our 

user manual is the result of ideas and inputs from customers like you who have taken an active interest in 

our continued success.  We invite and appreciate your feedback on our products and documentation via 

e-mail, fax, mail, or telephone. 

 

HEADQUARTERS 

Crucial Power 

5701 Smithway Street 

Commerce, CA 90040 

SALES  

Phone:    (800) 244-4069 

FAX No:  (800) 246-2346 

E-mail:    info@crucialpower.com 

Office Hours are 7:00 AM to 5:30 PM PST 

SERVICE 

 

If you require assistance, please call our 24-hour toll free hot line 800-PWR-SRVC 
(800-797-7782).  Please have the following information from your unitôs nameplate 
available to speed assistance: 

Serial Number:   

kVA/Power Rating:   

Input Voltage:   

Output Voltage:   

Manufacturer Date:   
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IMPORTANT SAFETY INSTRUCTIONS 

SAVE THESE INSTRUCTIONS 

SECTION 1 - SAFETY 

Following safety precautions is important when operating or servicing electrical equipment.  The 

symbols shown are used extensively throughout this manual.  Always heed these precautions since 

they are essential to the safe operation and servicing of this product. 

Boxes labeled with the ñ  Danger!ò symbol indicate that there is a high risk of 

personal injury or death if instructions are not followed. 

 

Warnings labeled with the  symbol indicate that there is a high probability of equipment 

failure, damage, or destruction if instructions are not followed. 

 

 

 

 

 

 

 

  

If you require assistance, call toll free 800-PWR-SRVC (800-797-7782).  Please have the 

following information from your unitôs nameplate available to speed assistance: 

 
Serial Number:   

kVA/Power Rating:   

Input Voltage:   

Output Voltage:   

Manufacturer Date:   

 
 

 Danger! 
READ THIS MANUAL IN ITS ENTIRETY BEFORE PERFORMING THE 
INSTALLATION, START-UP, OPERATION, OR MAINTENANCE OF THE UNIT 
(Uninterruptible Power System) OR BATTERY SYSTEMS.  FAILURE TO DO SO COULD 
RESULT IN ELECTROCUTION, FIRE, EXPLOSION, OR EQUIPMENT FAILURE. 

 Danger! 
ONLY FACTORY TRAINED OR AUTHORIZED PERSONNEL SHOULD ATTEMPT TO 
INSTALL OR REPAIR THE UNIT OR ITS BATTERY SYSTEM.  IMPROPER 
INSTALLATION HAS PROVEN TO BE THE SINGLE MOST SIGNIFICANT CAUSE OF 
START-UP PROBLEMS.  HIGH AC AND DC ELECTRICAL VOLTAGES ARE 
PRESENT THROUGHOUT THE UNIT(S) AND INCORRECT INSTALLATION OR 
SERVICING COULD RESULT IN ELECTROCUTION, FIRE, EXPLOSION, OR 
EQUIPMENT FAILURE. 

 

Caution 
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 Danger! 
ALL POWER CONNECTIONS MUST BE COMPLETED BY A LICENSED 
ELECTRICIAN WHO IS EXPERIENCED IN WIRING THIS TYPE OF EQUIPMENT.  
WIRING MUST BE INSTALLED IN ACCORDANCE WITH ALL APPLICABLE 
NATIONAL AND LOCAL ELECTRICAL CODES.  IMPROPER WIRING MAY 
CAUSE DAMAGE TO THE EQUIPMENTS, INJURY OR DEATH OF PERSONNEL.  
VERIFY THAT ALL HIGH AND LOW VOLTAGE INPUT POWER CIRCUITS ARE 
DE-ENERGIZED AND LOCKED OUT BEFORE INSTALLING CABLES OR 
MAKING ANY ELECTRICAL CONNECTIONS. 

 

 Danger! 
EXERCISE EXTREME CARE WHEN HANDLING UNIT AND BATTERY 
CABINETS TO AVOID EQUIPMENT DAMAGE OR INJURY TO PERSONNEL.  
CABINETS WEIGH SEVERAL HUNDRED POUNDS. 

 

 Danger! 
TEST LIFT AND BALANCE THE CABINETS BEFORE MOVING.  MAINTAIN 
MINIMUM TILT FROM VERTICAL AT ALL TIMES.  THE BOTTOM STRUCTURE 
WILL SUPPORT THE UNIT ONLY IF THE FORKLIFT FORKS ARE 
COMPLETELY UNDERNEATH THE UNIT. 

 

 Danger! 
OBSERVE ALL BATTERY SAFETY PRECAUTIONS DURING INSTALLATION 
OR SERVICE OF THE UNIT OR BATTERIES.  EVEN WITH THE BATTERY 
CIRCUIT BREAKER IN THE OFF POSITION, THE DANGER OF 
ELECTROCUTION MAY STILL BE PRESENT.  THE BATTERY POWER TO THE 
UNIT MUST BE LOCKED AND TAGGED ñOFFò BEFORE PERFORMING ANY 
SERVICE OR WORK ON THE UNIT.  THE BATTERY MANUFACTURERôS 
SAFETY INFORMATION AND MATERIAL SAFETY DATA SHEET IS LOCATED 
IN A POCKET ATTACHED TO THE INSIDE OF LEFT DOOR OF EACH UNIT.  
FAILURE TO FOLLOW THOSE INSTRUCTIONS AND THE INSTRUCTION 
LISTED ABOVE AND ELSEWHERE IN THIS MANUAL COULD RESULT IN AN 
EXPLOSION, FIRE, EQUIPMENT FAILURE, OR ELECTROCUTION. 
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 Danger! 
ALL POWER TO THE UNIT MUST BE LOCKED AND TAGGED ñOFFò BEFORE 
PERFORMING ANY SERVICE OR WORK ON THE UNIT.  FAILURE TO DO SO 
COULD RESULT IN ELECTROCUTION. 

 

 Danger! 
EXTREME CAUTION IS REQUIRED WHEN PERFORMING MAINTENANCE.  
LETHAL VOLTAGES EXIST WITHIN THE EQUIPMENT DURING OPERATION.  
OBSERVE ALL WARNINGS AND CAUTIONS IN THIS MANUAL.  FAILURE TO 
COMPLY MAY RESULT IN SERIOUS INJURY OR DEATH.  OBTAIN QUALIFIED 
SERVICE FOR THIS EQUIPMENT AS INSTRUCTED. 

 

 Danger! 
BE CONSTANTLY AWARE THAT THE UNIT SYSTEM CONTAINS HIGH DC AS 
WELL AS AC VOLTAGES.  WITH INPUT POWER OFF AND THE BATTERY, 
DISCONNECTED, HIGH VOLTAGE AT THE FILTER CAPACITORS AND POWER 
CIRCUITS SHOULD DISCHARGE WITHIN 30 SECONDS.  HOWEVER, POWER 
CIRCUIT FAILURES CAN OCCUR, SO YOU SHOULD ALWAYS ASSUME THAT 
HIGH VOLTAGE MIGHT STILL EXIST AFTER SHUTDOWN.  VERIFY THAT 
POWER IS OFF USING AC AND DC VOLTMETERS BEFORE MAKING 
CONTACT. 

 

 Danger! 
IN CASE OF FIRE INVOLVING ELECTRICAL EQUIPMENT.  ONLY CARBON 
DIOXIDE FIRE EXTINGUISHERS, OR THOSE APPROVED FOR USE ON 
ELECTRICAL EQUIPMENT, SHOULD BE USED.  USE OF WATER ON FIRES 
INVOLVING LIVE HIGH VOLTAGE ELECTRICAL CIRCUITS COULD PRESENT 
AN ELECTROCUTION HAZARD. 

 

 Danger! 
SOME COMPONENTS WITHIN THE CABINETS ARE NOT CONNECTED TO 
CHASSIS GROUND.  ANY CONTACT BETWEEN FLOATING CIRCUITS AND 
THE CHASSIS IS A LETHAL SHOCK HAZARD. 
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 Danger! 
LEAD-ACID BATTERIES CONTAIN HAZARDOUS MATERIALS.  BATTERIES 
MUST BE HANDLED, TRANSPORTED, AND RECYCLED OR DISCARDED IN 
ACCORDANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS.  
BECAUSE LEAD IS A TOXIC SUBSTANCE, LEAD-ACID BATTERIES SHOULD 
BE RECYCLED RATHER THAN DISCARDED. 

 DO NOT DISPOSE OF BATTERIES IN A FIRE, THE BATTERIES MAY 
EXPLODE. 

 DO NOT OPEN OR MUTILATE THE BATTERIES.  RELEASED ELECTROLYTE 
IS HARMFUL TO THE SKIN AND EYES AND MAY BE TOXIC. 

 A BATTERY CAN HAVE A HIGH SHORT CIRCUIT CURRENT AND PRESENT A 
RISK OF ELECTRICAL SHOCK.  THE FOLLOWING PRECAUTIONS SHOULD 
BE OBSERVED WHEN WORKING ON BATTERIES: 

1. REMOVE WATCHES, RINGS OR OTHER METAL OBJECTS. 
2. USE TOOLS WITH INSULATED HANDLES. 
3. WEAR RUBBER GLOVES AND BOOTS. 
4. DO NOT LAY TOOLS OR METAL PARTS ON TOP OF BATTERIES. 
5. DISCONNECT CHARGING SOURCE PRIOR TO CONNECTING OR 

DISCONNECTING BATTERY TERMINALS. 
6 DETERMINE IF BATTERY IS INADVERTENTLY GROUNDED.  IF SO, 

REMOVE THE SOURCE OF THE GROUND.  CONTACT WITH ANY PART OF 
A GROUNDED BATTERY CAN RESULT IN ELECTRICAL SHOCK.  THE 
LIKELIHOOD OF SUCH SHOCK WILL BE REDUCED IF SUCH GROUNDS 
ARE REMOVED DURING INSTALLATION AND MAINTENANCE. 

7 LEAD-ACID BATTERIES CAN PRESENT A RISK OF FIRE BECAUSE THEY 
GENERATE HYDROGEN GAS.  THE FOLLOWING PROCEDURES SHOULD 
BE FOLLOWED: 

 1. DO NOT SMOKE WHEN NEAR BATTERIES. 
 2. DO NOT CAUSE FLAME OR SPARK IN BATTERY AREA. 
8 DISCHARGE STATIC ELECTRICITY FROM YOUR BODY BEFORE 

TOUCHING BATTERIES BY FIRST TOUCHING A GROUNDED SURFACE.  

 Danger! 
INTERNAL BATTERY STRAPPING MUST BE VERIFIED BY THE CUSTOMER 
PRIOR TO MOVING THIS UNIT. 

THIS UNIT CONTAINS NON-SPILLABLE BATTERIES.  KEEP THE UNIT 
UPRIGHT.  DO NOT STACK.  DO NOT TIP.  ALWAYS FOLLOW THE BATTERY 
MANUFACTURERôS SAFETY INFORMATION LOCATED IN A POCKET 
ATTACHED TO THE INSIDE OF THE LEFT DOOR OF YOUR UNIT TO PREVENT 
AN ACCIDENT THAT COULD RESULT IN INJURY OR DEATH. 
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SECTION 2 ï INSTALLATION 

2.1 SITE PLANNING AND PREPARATION 

 The Wave Rider 1 is designed for installation indoors and meets NEMA specifications for operating 
temperature, humidity, and utility voltage.  These cabinets are rugged and corrosion resistant.  The footprint 
of the Wave Rider 1 is less than 6 square feet. Listed below are the environmental specifications for the 
Wave Rider 1.   Adequate clearance in the front of the equipment MUST be provided for service access. 

2.1.1 Operating Environment 

AMBIENT TEMPERATURE    0° to 40°C (32 to 104°F) 

OPERATING ALTITUDE    1,829 M (6,000 FT) DERATE 10% FOR EACH ADDITIONAL  
 305 M (1,000 FT) UP TO 2,744 m (9,000 FT) 

RELATIVE HUMIDITY 0% to 95% (non-condensing)  

 Operating the Wave Rider 1 and batteries at either extreme of the temperature range may affect the long-

term reliability of the system.  This is especially true of the sealed, maintenance-free batteries.  Sealed, 

maintenance-free batteries are designed to operate at normal room temperatures (72 to 77°F).    

 

2.1.2 Storage Environment  

 Provide a storage environment which meets the following conditions: 

AMBIENT TEMPERATURE    -20°C  to 68°C (-4 to 154°F) 

RELATIVE HUMIDITY 0% to 95% non-condensing  

NOTE  System should be stored in its original packaging 
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2.1.3 Location Considerations  

 

ILLUSTRATION 2-1:  48ò CABINET CABLE ACCESS AND MOUNTING (3 KW) 

 
2.1.4 Cable Access 

Blocking vents may cause equipment malfunction and failure. 

 The Wave Rider 1 Cabinet Installation Diagrams for 3~20 KVA models provide cable/conduit openings on 

the top and sides of the cabinet.  Refer to Illustration 2-1, 2-2, and 2-3. 

 

 

 

Caution 
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ILLUSTRATION 2-2:  68ò CABINET CABLE ACCESS AND MOUNTING 
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ILLUSTRATION 2-3:  OVERSIZE CABINET CABLE ACCESS AND MOUNTING (7.5 ï 15 KW WITH BATTERY) 
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Each model of the Wave Rider 1 is designed to supply a maximum load 
which is determined by its kVA (1000ôs of volt-amperes) and kW rating.  It 
is very important that the load is within the rating of this Wave Rider 1 to 
ensure that the connected loads will be properly supported. 
Each electrical device to be powered by the Wave Rider 1 should have a 
specification sheet attached to it, which specifies the amount of power it 
requires.  In addition, this information should be listed in the manual 
supplied with each piece of equipment.  The deviceôs nameplate should 
also list the electrical requirements of the device. 
The total load to be powered by the Wave Rider 1 must not exceed its kVA 
rating.  If the total load is exceeded, the Wave Rider 1 monitoring will 
sense an overload condition and a summary alarm will occur. 

2.1.5 Pre-Installation 

All customer connections are brought through knockouts located on the top or on the sides of the unit.   

The Wave Rider 1 consists of one electronics and one or more battery cabinets.  Before unpacking the 

equipment, inspect the exterior, the shipping container, and the equipment itself for damage that may have 

occurred during transit.  If the shipping container or equipment itself shows evidence of damage, note the 

damage on the receiving document before signing for receipt of the equipment.  Damage claims should be 

filed directly with the carrier. 

 

2.2 EQUIPMENT UNPACKING 

 

 

 

 

 

 

 

 

 

Remove the equipment from the shipping carton.  

Since the Wave Rider 1 is designed for pad-

mounting installations, there are no casters. It is 

suggested that a forklift be used to remove the 

Wave Rider 1 from its shipping pallet.  See 

Illustration 2-4 for the location of forklift slot.   

 

  

 

ILLUSTRATION 2-4:  FORKLIFTING  

Caution 
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2.3 UNIT INSTALLATION 

2.3.1 Mechanical Installation -  Preparing to Install Unit 

1) Before placing the Wave Rider 1 onto the mounting bolts (where it will be installed), the conduit 

knockouts need to be removed.  The conduit knockouts are located on the sides and top of the 

cabinet.  (See illustration 2-1, 2-2, and 2-3)  NOTE:  If site restrictions prevent routing of 

conduit to the locations where conduit knockouts are located, do not drill holes in the 

cabinet without first consulting Crucial Power at 800-PWR-SRVC (800-797-7782).  The 

conduit knockouts provided are positioned to prevent airflow disruptions that could cause 

the unit to overheat.  Our engineers will be happy in assisting you in locating the conduit to 

maintain unit reliability. 

2) Determine which knockouts will be used to bring cables into and out of the unit.  Only remove the 

conduit knockouts that are to be used. 

3) Measure the locations for the conduits on the conduit knockouts. 

4) Punch holes in the conduit knockouts for the conduits. 

5) Anchor the Wave Rider 1 to the mounting pad at the four (4) mounting locations. 

6) Anchor the conduits to the conduit knockouts 

If equipment is not ready for normal operation, it must be protected from dust to prevent damage to 

equipment.  This concludes the mechanical installation. 

2.3.2 Electrical Connection Arrangements  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Danger! 
VERIFY THAT ALL CUSTOMER-SUPPLIED WIRING IS DE-ENERGIZED 
BEFORE PERFORMING ANY ELECTRICAL WORK.  FAILURE TO DO SO 
COULD RESULT IN ELECTROCUTION, INJURY OR DAMAGE TO EQUIPMENT. 

 

 Danger! 
EVEN WHEN THE WAVE RIDER 1 IS OFF, THERE ARE POTENTIALLY 
DANGEROUS VOLTAGES WITHIN THE WAVE RIDER 1 UNIT DUE TO THE 
BATTERIES.  EXTREME CARE MUST BE TAKEN WHEN WORKING WITHIN 
THE WAVE RIDER 1 ENCLOSURE TO AVOID THE POSSIBILITY OF 
ELECTROCUTION, INJURY OR DAMAGE TO THE EQUIPMENT. 
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2.3.3 Customer Connections 

A. Input Power Connection by Customer 

Connect input (Hot) at TB-1 

Connect input Hot/Neutral at TB1-2 

Connect input ground at TB1-3 

 

1 2 

INPUT (TB1) 
(To Customer's Load)  

OUTPUT (TB2) CONNECTION (TB3) 

3 

HOT HOT 
(N) 

GND 

1 2 3 

(+) (-) GND 

1 2 3 4 5 6 7 

GND 

BATTERY 

 

ILLUSTRATION 2-5: WAVE RIDER 1 CUSTOMERôS CONNECTION 
INPUT TERMINAL BLOCK 

 

INPUT POWER 

VOLT TERMINAL 

 1 2 3 

120 H N GND 

208 H N GND 

240 H N GND 

277 H N GND 

 
B. Output Load Connection by Customer  

Connect the critical load to one output terminal TB2 as shown in the voltage connection diagram with the 
main output circuit breaker.   
 
However, when any aux. output CBs are used, follow the instructions below. 
 

(1) No main output CB but only aux. output CBs are used. 
 Connect critical loads to aux CBs directly, [not TB2 ï Do Not Use]. 
 

(2) Both main output CB and aux output CBs are used. 
 Connect the main load to TB2 as shown in the voltage connection diagram 
 and connect other aux load directly to aux output CBs. 
 Locate the aux output CBs.  Neutral and grounding terminals are provided. 
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For 120/208/240/277V output, verify jumper between TB2-2 and TB2-3. 

120V output is connected at TB2-1 - TB2-2 

208V output is connected at TB2-1 (Hot), TB2-4 (208VAC, Hot) 

240V output is connected at TB2-1 (Hot), TB2-5 (240VAC, Hot) 

277V output is connected at TB2-1 (Neutral), TB2-6 (277VAC, Hot) 

1 2

INPUT (TB1)

(To Customer's Load)

OUTPUT (TB2)

(From External Battery Cabinet)

CONNECTION (TB3)

3

HOT HOT

(N)

GND

1 2 3

(+) (-) GND

1 2 3 4 5 6 7

0V 120V

JUMPER

208V

240V

277V

0V 88V 120V 157V GND

FOR 208V / 240V*

/ 277V OUTPUT

BATTERY

 

ILLUSTRATION 2-6:  CUSTOMERôS CONNECTION OUTPUT TERMINAL BLOCK 
(120/208/240/277V)  

 
For 208V/240/277V output 
 

INPUT POWER 

 

OUTPUT POWER 

VOLT TERMINAL 
VOLT 

TB2-
TERMINAL NO. 

NEUTRAL BUS. 
MOVE TO 

GND. BUS. 
MOVE TO  1 2 3 

120 H N GND 120/240 
1 TO 2 (120 V) 
2 TO 5 (120 V) 

TB2-2 TB2-3 

208 H N GND 208 1 TO 4  7 

240 H N GND 240 1 TO 5  7 

277 H N GND 277 1 TO 6 TB2-1 TB2-1 

     120 1 TO 2 TB2-1 TB2-1 

1 2

INPUT (TB1)

(To Customer's Load)

OUTPUT (TB2)

(From External Battery Cabinet)

CONNECTION (TB3)

3

HOT HOT

(N)

GND

1 2 3

(+) (-) GND

1 2 3 4 5 6 7

0V 120V 0V 88V 120V 157V GND

BATTERY

 

ILLUSTRATION 2-7:  CUSTOMERôS CONNECTION OUTPUT TERMINAL BLOCK 
(120/208/240/277V) 

If there are no requirements for remote signaling, section 2.4 may be skipped. 
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(2) Same input voltage and output voltage unit 
 

(A) 120V Unit 
 

 
 
 

ILLUSTRATION 2-8:  120V UNIT 
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(2) continued 

 
 (B) 208V Unit 

 
 

 
 
 

ILLUSTRATION 2-9:  208V UNIT 
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(2) continued 
 

(C) 240V Unit 
 

 
 

 
 

ILLUSTRATION 2-10:  240V UNIT 
 
 
 
 
 
 
 
 
 


