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This product must be installed in accordance with the National Electric Code (NEC), or the Canadian Electric 

Code (CSA 22.1) and all applicable Federal, State, Provincial and Local Electric codes including construction 

codes by qualified personnel familiar with the construction and operation of the product and hazards 

involved.  

 

Read and understand the contents of this installation manual before attempting to assemble, handle, install, 

use or service the product. Failure to comply may result in death or serious injury or property damage. 

 

Installation and Operation 

 

Do not lift or move this product without proper equipment, tools, and precautions. Lifting instructions shall 

be strictly adhered to. 

 

Terminals are for electrical loading only, use flexible connectors to avoid mechanical strain. 

 

Do not make or attempt any connections that are not authorized by the nameplate or connection diagram. 

 

Do not energize the product without proper ground connection. 

 

Important Notice 

 

Failure to observe the requirements of OSHA Standard 1910.269 can cause death or severe burns and 

disfigurement. This Standard specifically prohibits the wearing of polyester, acetate, nylon or rayon clothing 

by personnel working with exposure to electric arcs or flames.  

 

 

The product(s) covered by these instructions have been 

inspected and tested to meet all applicable standards of the 

highest quality product. 

The instructions should familiarize qualified personnel with 

the proper procedures to install and keep all new units in  

proper operating condition. 

These instructions does not propose to cover all details, not 

to provide for every contingency to be met with respect to 

installation, operation or maintenance. Should further 

information be required or particular problems arise which 

are not covered, please contact Energo Group Canada Inc. 
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1. CERTIFICATE 
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2. MAIN PARTS LIST 

 

 MVROT-X-Y 

o X = POWER [kVA] 

o Y = LINE VOLTAGE [kV] 

  
   

 MVROT CONNECTOR 

INSULATOR 

(MVROT-KL-001) 

o BY K-LINE INSULATORS 

LIMITED 

o DWG: SK-0442-1 (REV 6) 

 

 

   

 MVROT SUPPORT CONSOLE 

(MVROT-SP-001) 

o DWG: EGC-2016-001 

 

 
   

 MVROT LIFTING BEAMS 

(MVROT-LFT-001) 

o DWG: EGC-2016-005 

 

 
   

 AUXILIARY EQUIPMENT 

o ELECTRIC SMART METER  

o VOLTAGE REGULATOR 

o SCADA READERS 

o GPS…. 

 Electric meter as example 
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3. ACCESSORIES 

 

3.1 MVROT-X-Y is a compact dry type epoxy casted unit that comes from the factory preassembled 

with connections built into its body. 

a) Two primary connections (A) and (B) [both M12 x 1.75 – female treaded connection], 

 

A=H1 

 

 

 

B=H2 

 

b) One secondary connection (a) [M12 x 1.75 - female treaded connection], 

 

a=X1 

   

 
 

d) Secondary terminal box 

(see next page) 

c) One neutral / grounding connection [M12 x 1.75 - female treaded connection], 

 

N=X0 

  
Grounding connection 
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d) secondary terminal box for connecting auxiliary equipment, 

a. [b] connection [M6 - female] (measuring voltage output 120V) 

b. [c] connection [M6 - female] (control voltage output 120V) 

c. [k] connection [M6 - female] (measuring current output 1A) 

d. [n] connection [M6 - female] (measuring current output 1A) 

e. All bolts and washers for these connections are supplied with the unit. 

f. Weather proofed lid for secondary box is supplied with the unit. 

 

Discretionary secondary terminal box details (closing lid not shown) 

 
Secondary terminal box location on MVROT 
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3.2 MVROT CONNECTOR INSULATOR  

(Part number: MVROT-KL-001) 

 

This is the main connection between MVROT and power supply cables, that is screwed into 

connections “A=H1”, “B=H2” and “a=X1” of MVROT. It is fabricated in Toronto, Ontario by K-Line 

Insulators Limited. It comes preassembled with universal clamp for different cable size 

connections. 
 

Manufacturer contacts: 

K-Line Insulators Limited 

50 Passmore Ave, Toronto, Ontario 

Canada, M1V 4T1 

Tel: 416-292-2008 

Part detail drawing for ordering: 

 

 
 

3.3 MVROT POLE SUPPORT CONSOLE 

(Part Number: MVROT-SP-001) 

 

The main MVROT support console is designed to be installed on poles. Designed and Certified by 

Energo Group Canada Inc. and Fabricated in Calgary, Alberta, MVROT comes with all fastening 

and lifting eye bolt accessories listed on the first sheet of the EGC-2016-001 drawing. 

 

Designed to be lifted and installed with or without MVROT mounted on. Recommended 

installation is with preassembled MVROT on the console in the shop. 

 

Engineered to hold 1,000 kg (2200 lbs) of weight in the most severe weather conditions in 

Canada. 

 

To order this part contact Energo Group Canada Inc. 

 

Pole mounting clearances and minimum space restrictions are shown on the drawing: 

EGC-2016-002 (see attachments). 
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Certified drawings EGC-2016-001: 
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Notes:  
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1. The “U” bolts shown on the drawing “EGC-2016-001 sheet 5 of 5” are difficult to fabricate 

to a tight fit since the pole diameter varies at console installation.  

 

Instead of these bolts we have a better solution with stainless steel “1/2” diameter wire 

rope bolts” that can wrap tightly around different pole diameters. 

 

2. Main bolts through the pole are ¾” diameter and come in various lengths to account for 

various pole diameters. 

 

3.4 LIFTING BEAMS 

(Part Number: MVROT-LFT-001) 

 

Lifting beams are designed to handle MVROT in the shop or in the field if the console is being 

installed prior to mounting MVROT onto it. These beams are removable and to be dismounted 

after the use. They can be used for multiple installations of MVROT’s. 

 

Designed and Certified by Energo Group Canada Inc. Fabricated in Calgary, Alberta they come 

with all fastening and lifting eyes accessories as listed on drawing EGC-2016-005. 

 

Fasteners needed to secure MVROT on the console are shown on sheet 1 of 2 on the drawing  

EGC-2016-005. 
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Lifting beam details are shown on sheet 2 of 2 on drawing EGC-2016-005. 
 

 
MVROT assembly onto support console 
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3.5 AUXILIARY EQUIPMENT 
 

This equipment is optional and it is available per client needs and specifications. MVROT has 

power supply connections built in a secondary box for any type of electronics that can run on 

120V or 240V with small power. The proposed regular equipment that can come with the basic 

MVROT unit is the “Smart Energy Meter”. 
 

With this available power we are able to connect many types of electronics. It can be paired well 

with SCADA system to give accurate readings on load side. 
 

Basic Model can perform: 
 

 Measuring Current 

 Measuring Voltage 

 Measuring Energy 

 Measuring maximum load/power (15min intervals) 

 Reading load profiles - weekly 
  

Advance Model (Add on electronic modules): 
 

 Identifying faults in downstream system 

 Locating faults with GPS coordinates 

 Automatically controlling voltage regulators in main substation 

 Any other "wish to have" readings, controls can be added per Client’s request 

Main advantage here is that we are able to measure electrical perimeters from 0 to 1A 

accuracy and, paired with the same capabilities of smart electronic energy meters we can 

have superior accurate readings of energy passing through MVROT onto SDT behind. 

 

SCADA systems will benefit on accuracy demand for the power and voltage so the voltage 

regulators controlled by SCADA can be even more efficient. 

 

All of these electronics can be paired with distribution network data protocols for 

transmitting data to the distribution centers. Wireless, Radio, Cell technology etc. can be 

implemented into these devices. 

 

We can suggest several suppliers for the electronics as listed here but Clients might have 

their own supplier and that will be discussed with them:  

 

General Electric: GE meters: www.geindustrial.com 
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Sensus / Elster meters: www.elster.com 
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ISKRAMECO: 
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4. NAME PLATE AND PACKAGING 

 

Example of Name Plate: 

 
 

Packaging of MVROT is in heat treated wooden boxes and pallets (HT stamped) suitable for road, sea 

or air transport.  

 

Shipping dimensions of package per one MVROT:  

 

1200mm x 800mm x 1200mm 

or  

48” x 32” x 48” 

 

MVROT weight depends of its rated voltages and power and it can be: 

 

Between 700kg to 900kg or 1540lbs to 2000lbs 

 

Shipping weight with package per one MVROT can be:  

 

From 940 kg to 1150 kg or 2100 lbs to 2550 lbs 
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5. DRESSING and HANDLING MVROT IN THE SHOP 

 

After receiving and unpacking MVROT in the testing laboratory shop these are the procedures 

for dressing and handling MVROT in while in the shop: 

 

MVROT comes with an extra set of bolts at its legs (on main bolt fasteners) to mount lifting 

beams: 

 

 
1. Unscrew extra nuts and remove one extra washer from the bolts (at 4 points) 

a. Make sure not to untighten main permanent nuts holding core of MVROT. 

 

2. Dress lifting beams (MVROT-LFT-001) with supplied crane hooks. Crosby Eye Bolt S-279 

UNC, size 1/2” x 1-1/2”. Working load: 11180 Kg (2600 lbs).  

 

See drawing EGC-2016-006 sheet 2 of 2: 
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3. Place lifting beams (MVROT-LFT-001) on the bolts through lifting beam slotted holes. 

a. Make sure one extra washer stays in the place (between lifting beam and 

permanent nut) 

b. Notches in the lifting beams are oriented inside to allow clearance for vertical 

bolts and nuts in MVROT legs. 

 

 
 

 
 

4. Place another washer and torque extra nut per the drawing EGC-2016-006 

a. Make sure top flange of the lifting beam is tight against MVROT leg top flange 

since that is the contact area to lift the MVROT. There will be enough space in 

the slotted holes to ensure this. 

b. Check clearance of vertical bolts and nuts passing through notch out in lifting 

beams. 
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5. MVROT is ready to be lifted using crane or fork lift with a set of lifting ropes / wires and 

spread bars to ensure that those ropes do not come in contact with the MVROT as 

shown on drawing EGC-2016-006 sheet 2 of 2. See point 2 of this section. 

a. Use appropriate shackle (not supplied) for the working loads and Crosby eye bolt. 

b. Spread bar lengths: 900mm (35.4”) x 2, plus 240mm (9.5”) x 2. 

c. Minimum length of the lifting ropes (sling wires) from eye bolt to spread bars are 

650mm (25.75”). 

 

6. Prepare support console (MVROT-SP-001) by placing it securely on the flat surface that 

can withstand the total weight of ~ 1,000kg (22,000lbs). 

 

7. Mount supplied four (4) Crosby Eye Bolt S-279 UNC, size ½” x 1-1/2”. Working load: 

11180 Kg (2600 lbs) as shown on drawing EGC-2016-001 (see section 2.3). 

 

 
 

8. Place four (4) DMPNR-01 (1/2” thk.) over the holes on the console where MVROT will be 

placed, aligning the holes as closely as possible. 
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9. Place MVROT on top of dampener plates making sure holes are aligned by inserting pilot 

bolts through before entire MVROT weight is placed down. 

 

 

 

10. Insert and tighten all four (4) bolts (BOLT-03) and nuts  

(DWG: EGC-2016-005 – Section 2.4). 

a. Make sure tapered washer (TWSH-02) is inserted underneath of console top 

flange to take flange angle. 

b. Place bolt from bottom up. 

c. Flat washer (FW 0.5 SS) and lock washer (LW 0.5 SS) are on top of MVROT legs. 

d. Tighten nut from top. 

 

11. Remove temporary lifting beams (MVROT-LFT-001). 

a. Replace extra washers and tighten extra nuts that were holding lifting beams. 
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12. Attach 3 insulator connectors on MVROT prepared female connections. 

a. “A” and “B” are primary side connectors and “a” is secondary side connector. 

b. Tighten connectors to maximum torque of 35 ft-lbs, for flat surfaces to be fully in 

contact with brass flat surface on MVROT, and use “Loctite Blue” bonding to 

prevent it from unwinding due to wind swinging wires connected to it in the field. 

Loctite Blue allows connection to be disconnected (Loctite Red does not). 

(Insulators can be shipped loose to the site and bonding can be applied in the field 

prior MVROT installation) 

 

 
 

13. Connect neutral cable receivers (not supplied) to neutral connection on MVROT.  
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14. Use off the shelf products available for the grounding and neutral connections.  

 

See examples: 

 

 

 
 

15. MVROT is now ready for Shop testing and certification to be verified for Energizing it in 

the live electrical distribution networks. 
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6. MANUFACTURING TESTING AND CERTIFCATION IN THE SHOP 

 

After dressing MVROT and assembling it on the console, certification of the equipment will take place in the 

shop to be sure there was no damage done in transport, and that MVROT is ready to be energized in 

distribution networks. 

Handling will now be done by connecting crane shackles to the Crosby eyes on the console. For that procedures 

see section 7. 

1. MVROT comes with factory testing completed and its certificate. See attached factory 

certificate for MVROT-250: 

 
2. Tests required to allow energizing MVROT into North America electrical distribution: 

a. Visual Inspection of any physical damage 

b. Insulation resistance test 

c. Dielectric withstand test 

d. Transformer turns ratio 

3. Listed test will be done in accordance to CSA-C22.2 No. 47-13 and equivalent IEEE 

standards. 

4. After testing is completed MVROT will be packaged for transportation to the installation 

site. 
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7. MVROT INSTALLATION AT SITE - PREPARATION 
 

1. Example of Methods of Procedures (MOP) form is shown in Section 10. 

 

2. Unpack MVROT on the truck and verify no damage occurred during transportation from 

the shop. 

 

3. Re-test electric connectivity and re-verify MVROT readiness to be energized. (optionally 

add insulators if they were not permanently secured in the shop prior shipping.) 

 

4. Prepare lifting crane / truck (RDB – Radial Boom Derrick) or similar to take MVROT from 

the truck and lift it onto the pole for the installation. Only qualified personnel trained 

and certified are allowed to operate this lifting equipment and execute this work. 

 

Truck crane example  

 
 

5. Lifting procedure with MVROT already mounted on the support console. 

a. Make sure lifting company has appropriate shackle for the size and loads 

indicated on the drawing EGC-2016-006 sheet 1 of 2. 

i. Use Screw Pin Shackle G-209 / S-209, Nominal size 3/8”, working load 1.0 t. 
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b. Prepare lifting ropes (slings) and appropriate spread bars as per drawing EGC-

2016-006. 

i. Spread bar lengths: 460mm (18”) x 2, plus 600mm (23.6”) x 2 

c. Minimum length of the lifting ropes (sling wires) from eye bolt to spread bars are 

900mm (35.5”)  

 

 
 

d. Lifting should be smooth and the crane hook positioned in line with the center of 

gravity to ensure vertical lift without tipping the equipment. Crane will need to 

be rated for the load over distance where pole is located. 

 

6. Prior to lifting, ensure that the pole is ready to receive the support console together with 

MVROT by drilling two (2) holes for ¾” dia bolts through. 

a. Vertical space between two bolts has to be 320mm (12.6”) in vertical plane  

 

 
7. Position of MVROT on the pole should be predetermined so those holes can be drilled 

ahead of time. 
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Example of the positioning MVROT on the pole: 
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For optional fuse (cut-outs and surge arrestors) supports see drawing EGC-2016-003, 

and for mounting and installation details see drawing EGC-2016-004 (see attachments) 

 

8. Ensure that there are no obstacles on the pole preventing the installation of MVROT by 

overhead crane lift. 

a. No guywires are interfering with the space above MVROT on the pole during 

lifting. 

b. Temporarily remove guywires if they are in the way. Consult Engineer of record 

to check if that is allowed. 

c. MVROT is installed on the side of the single phase line. Make sure that there is 

enough space to safely lift MVROT into position below that wire. 

d. Make sure that the Neutral wire is below the MVROT.   

e. Make sure that power in the lines (feeder) are cut out prior lifting MVROT. 

 

8. MVROT INSTALLATION AT SITE – LIFTING PROCEDURES 
 

1. The lifting and securing of MVROT requires two (2) man high-line qualified crew 

members in the lift basket, to receive MVROT and fasten it onto the pole. 

 

2. There are two possible procedures to lift and secure MVROT with console on the pole. 

Both procedures are safe and practical, so it is up to qualified installation crew to choose 

one or another.  

See drawing EGC-2016-001 for part list supplied with console. 

 

a. First procedure (MVROT and console together): 

 

i. Insert two (2) main ¾” dia bolts through the console holes (in vertical 

channel) at the back.  

 If bolts have a head: the bolt head needs to be in the space 

between MVROT and the console vertical channel. Make sure that 

the regular washer is placed between the head and console 

channel. 

 If bolts have both ends treaded: place one regular washer, lock 

washer and tighten one nut on shorter tread end of bolts. That 

will form head of the bolt and can be placed in the same way as a 

regular bolt with a head. 
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ii. Lift MVROT and console together with these two bolts inserted into the 

holes. 

iii. The two-man crew in the basket will need to align bolts with the holes in 

the pole and hold them in place, not allowing them to be pushed out of 

the console, and direct the crane operator to move MVROT closer to the 

pole so the other ends of the bolts stick out of the pole. 

iv. Place other regular washer and lock washer on the ends of the bolts 

sticking out of the other side of the pole and tighten nuts. 

v. Make sure to tighten bolts to torque specified on the drawings (100 ft-lb) 

or until full vertical channel flange legs of the console are engaged onto 

the face of the pole. 

vi. Insert two ½” dia. stainless steel wire roped bolts forming “U – bolts”, add 

washers and lock washers onto the treaded ends and tighten nuts. 

vii. After all bolts and U-bolts are secured in place slowly release crane hook 

to transfer loads onto the bolts. 

viii. Make sure both main bolts through the pole are equally engaged on the 

top of the slotted hole in supporting console 

ix. Disconnect shackles and move crane arm from this space. 

x. Crew can start connecting MVROT into the distribution lines as per single 

line diagrams and electrical drawings (see next section). 

 

 
 

b. Second procedure (MVROT and console together):  

(applicable for the main bolts without heads) 

 

i. Insert bolts through the pole  

ii. Lift MVROT together with the console 

iii. The two-man crew in the basket will need to align the bolts with holes in 

the console and hold them, not allowing them to be pushed out of the 

pole while directing the crane operator to move MVROT closer to the 

pole so that the other ends of the bolts can go through the holes in 

console. 

iv. Add washers, lock washer and tighten nuts the same way as in first 

procedure. 

v. The rest of the steps are the same as in first procedure.  
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c. Procedure for lifting console before MVROT: 

 

i. Insert two (2) main ¾” dia bolts through the console holes (in vertical 

channel) at the back. 

ii. Make sure regular washer is placed between the head and console 

channel. 

iii. Lift console together with these two bolts inserted into the holes. 

iv. The two-man crew in basket will need to align bolts with holes in pole, 

hold them in place not allowing them to be pushed out of console and 

direct crane operator to move console closer to the pole so the other 

ends of the bolts stick out of the pole. 

v. Place other regular washer and lock washer on the ends of the bolts 

sticking out of the other side of the pole and tighten nuts. 

vi. Make sure to tighten bolts to torque specified on the drawings (100 ft-lb) 

or until full vertical channel flange legs of the console are engaged onto 

the face of the pole. 

vii. Insert two ½” dia. stainless steel wire roped bolts forming “U – bolts”, add 

washers and lock washers on the treaded ends and tighten nuts. 

viii. After all bolts and U-bolts are secured in place slowly release crane hook 

to release console. 

ix. Make sure both main bolts through the pole are equally engaged on the 

top of the slotted hole in supporting console 

x. Disconnect shackles and move crane arm to take MVROT up. 

xi. Look at Section 4 (handling MVROT in the shop) for assembling temporary 

lifting beams on MVROT and getting it ready for the lift. 

xii. Lift MVROT using a different set of sling wires and spread bars as 

described in Section 4. 

xiii. Connect the MVROT onto the console secured on the pole in the same 

way as described in Section 4. 

xiv. Remove temporary lifting beams and lower them to the truck for the 

future use. 

xv. Crew can start connecting MVROT into the distribution lines as per single 

line diagrams and electrical drawings (see next section). 
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9. MVROT INSTALLATION AT SITE – CONNECTING ELECTRICITY 
 

1. Only qualified personnel trained and certified are allowed to connect MVROT into the 

electrical distribution grid.  

2. MVROT installation will be done under strict supervision of Energo Group Personnel or a 

certified representative. 

3. Energo Group’s Certified installation or supervision of installation is done by AC Tesla. 

Address and contacts are: 

AC TESLA 

Aleksandar Stojanovic, President, 
3348 Harvester Rd, Burlington, ON L7N 3M8 

 

4. The electrical installation company takes on full liability for the proper installation and 

following all safety procedures and instructions during execution of the work. 

 

5. Any other project specific electrical equipment, wiring and requirements to be installed 

will be shown on single line diagrams for the specific site installation 

 

6. All electrical connections of MVROT are shown on the drawings: 

  

a. Temporary measuring electrical parameters and equipment needed at MVROT 

installation site for 4.16 kV distribution line is shown on: EGC-5021-MVROT. 
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b. Connection drawing for temporary measuring CT’s and VT’s EGC-5022-MVROT 

 

 
 

c. Measuring equipment connection on MVROT secondary side EGC-5023-MVROT: 
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d. All measuring equipment connection on single pole EGC-5024-MVROT: 

 

 
 

e. All measuring equipment connection on single pole EGC-5025-MVROT: 
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f. Single MVROT connection EGC-5041-MVROT 

 

 
 

g. Results of the reading before MVROT and after MVROT will need to be analyzed 

per procedure establish for each site. Example drawing EGC-2016-201 is showing 

reduction in line losses 
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h. Metering cabinet data sheet for storing analyzers: 
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i. Metering cabinet drawing for storing analyzers: 

 

 

10. DISCONNECTING MVROT FROM THE GRID 

 

This procedure describes removing MVROT from the distribution lines for the repairs, replacement or 

decommissioning. All work will be done by qualified personnel and under strict supervision of foreman, 

directing the work per MOP's.  

1. Prior disconnecting and removal make sure power in the lines are cut off. 

2. Two-man crew in the basket will need to disconnect wires from the MVROT insulators. 

3. MVROT will need to be disconnected from the console support. 

4. Prior to disconnecting MVROT crane to lift temporary lifting beams (MVROT-LFT-001) for the 

two-man crew in the basket to attach them on the MVROT. 

5. Follow section 4 how to attach these two lifting beams. 

6. Use the same lifting ropes / wires / slings and spread bars as described in Section 4.5. 

7. Position crane hook head over the MVROT and tighten lifting wires. 

8. disconnect MVROT from the support console. 

9. carry MVROT to the truck bed. 

10. Two-man crew in the basket to reconnect power line as originally connected and shown on 

the engineered drawings. 

11. If bypass is present connect fuse into cut-out 

 

 See below example drawings prior MVROT and after MVROT with temporary measuring 

equipment: 
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12. Check all connections and lower the basket to the ground. 

13. Restore power and take MVROT away to the shop where it can be inspected, potentially core 

replaced and get it ready for the energizing it again into the distribution grids.   

 

For procedure of replacing winding part and regular maintenance see document: 

EGC-MVROT-MNT-01 
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11. METHOD OF PROCEDURES (MOP) 

 

Example MOP form to be filled for all field installations of MVROT: 
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12. ATTACHMENTS 

 

List of referenced drawings within this MVROT manual: 

 

1. EGC-2016-001 

 

2. EGC-2016-002 

 

3. EGC-2016-003 

 

4. EGC-2016-004 

 

5. EGC-2016-005 

 

6. EGC-2016-006 

 

7. EGC-5021-MVROT 

 

8. EGC-5022-MVROT 

 

9. EGC-5023-MVROT 

 

10. EGC-5024-MVROT 

 

11. EGC-5025-MVROT 

 

12. EGC-5041-MVROT 

 

13. EGC-2016-201 

 

14. SK-0442-1 (K-Line Insulators Ltd) 

 

For more information and typical MVROT project contact Energo Group Canada Inc. 


