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theyare seated.

Figure 6.1.2 — Seating the Conduit
6.2 Installing Conduit to Energized Equipment

For conduit to energized equipment requirements, see section 2.2.9, Conduit to
Existing Equipment

Figure 6.2 — Installing Conduit to Existing (Energized) Equipment
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6.3 Installing Conduit through Pavement

For conduit through pavement or concrete requirements, see section 2.2.11, Conduit
through Pavement.

(IMAGE UNDER CONSTRUCTION)
Figure 6.3 — Installing Conduit through Concrete
6.4 Pull Line, Proofing, and Sealing the Conduit

For conduit sealing and pull line requirements, see sections 2.2.3, Dirt and Debris
and 2.2.4, Pull Rope. For conduit proofing requirements, see section 2.2.7, Conduit
Proofing.

Figure 6.4.1 — Conduit Plug and Pull Line
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Figure 6.4.2 — Conduit Proofing

Pluggingthe ends of th
conduit.

Figure 6.4.3 — Plugging the Conduit
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6.5 Joint Use Separation

For joint use separation requirements see section 2.3.6, Joint Use Trench.

Figure 6.5.2 — Joint Use Separation
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Figure 6.5.3 — Joint Use Separation
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6.6 Transition from Overhead to Underground

When transitioning from overhead conductors to underground conductors, the Power
Company will identify the appropriate location where the conduit riser shall be,
relative to the pole. The nearest edge of the conduit sweep should be eight inches
from the pole. If a riser already exists on the pole, the new riser shall be attached
such that the new riser is parallel to the existing riser.

Figure 6.6.2 — Riser 8" from Pole
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Figure 6.6.3 - Riser Too Close to Pole

7 Equipment Bases — General Information
7.1 Site Selection

The site shall be inspected prior to selecting the equipment base or determining the
installation details. The job sketch and associated documents should clearly identify
each equipment base and location. The Power Company is responsible to design the
job and determine the location of the equipment; however, input from the customer is
valuable. Customer input will be reviewed and, if possible, incorporated into the
design prior to the final design. The following items should be included in the
inspection and accounted for in the job design:

» Soil class. Soil stability shall be determined and recommendations made on
shoring or sloping requirements.

= Water table. Precautions should be taken to prevent any flooding affecting
customer-owned equipment in adjacent structures or properties.

* Frost considerations: Consideration shall be given to local ground and frost
conditions such that the installation remains structurally sound.

» Final grade. If the final grade has not yet been established, measures shall be
made to allow for anticipated grade changes. Where radical changes in grade
are anticipated, installation should be delayed until near-final grade has been
achieved.
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= Site accessibility. The site location for any pad box or vault should be within 15
feet of gravel or paved surfaces. Future access requirements for operation and
maintenance of equipment shall be considered when determining equipment
location.

7.2 Site Preparation

Excavations should be no deeper than necessary to install conduit and set the
equipment base. Disturbed soil beneath any type of equipment base shall be
compacted in six-inch lifts, and leveled to within a 2% slope prior to setting or pouring
at the site.

The customer shall supply:

* asixinch deep base of 3/4-inch-minus gravel compacted to 90% of dry density
under padvaults,

= when required by the Power Company a six-inch base of 3/4-inch-minus gravel
compacted to 90% of dry density under padboxes and secondary boxes, and

» an 18-inch deep base of compacted 3/4-inch-minus gravel compacted to 90% of
dry density under flat pads.

In marshy areas, where an adequate foundation cannot be created through normal
methods, pilings may be required.

7.3 Height above Final Grade

Equipment bases should be set such that approximately 3” will be above the final
grade in non-pedestrian areas, and set flush with the final grade in pedestrian areas.

7.4 In Residential Subdivisions

Padboxes and secondary boxes in subdivisions should typically be set 24” behind
the sidewalk and near the property line.

Figure 7.4 — Positioning of a Pad Box

J:\Publications\FPP\DIS\PRO\242-RMP Underground Conduit Systems.docx Print date and time: 9/28/2011, 11:51 AM
Modification of this document must be authorized by Engineering Documentation, (503) 813-5293. 31



ROCKY MOUNTAIN
POWER

A DIVISEDN OF PACIFIDORP

7.5 Leveling

All equipment bases should be level, with no more than a 2% grade from edge to
edge.

Figure 7.5 — Leveling the Equipment Base

7.6 Equipment Base Location — Barrier Post Protection

In locations where equipment damage due to vehicular traffic may occur, protective
barrier posts shall be installed by the customer.

Six-inch steel barrier posts shall be painted or galvanized, and may be filled with
concrete. Six-inch concrete barrier posts shall be painted. The posts shall have a
domed top, and shall be free of burrs and sharp edges.

Each barrier post shall meet the following requirements:

= Each barrier post shall be set in a concrete foundation at least 12 inches in
diameter and 24 inches in depth, below grade, as shown in Figure 7.6.1.

» |n areas where construction equipment traffic poses a temporary threat to
equipment, barrier posts shall be provided by the customer, and shall remain in
place until the threat has been eliminated.

= Enough barrier posts shall be installed to adequately protect the pad mounted
equipment from vehicular traffic. If the distance between two posts, or between a
post and a non-traffic area, is greater than six feet, an intermediate post shall be
installed as shown in Figure 7.6.2.

» Barrier posts shall be placed so as not to obstruct the opening of the equipment
doors, nor to impede the operation of the equipment. If this is not possible,
removable posts shall be used in the obstructive location(s).
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Figure 7.6.1 — Barrier Post Details
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Figure 7.6.2 — Barrier Post Layout and Clearances
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7.7 Joint Use Bonding Wire

To meet NESC joint use bonding requirements a 10’ length of #6 copper wire is
required in pad boxes and flat pads. The bonding wire is used to bond joint use
facilities to the Power Company ground.

The customer is responsible to install the bonding wire when installing box pads or
flat pads.

Figure 7.7 - Joint Use Bonding Wire in a Pad Box
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8 Three Phase Sectionalizing Cabinet Equipment Base - Customer Responsibility

The drawings and pictures in this section represent typical installations. If you have any
questions about any drawing or picture, please contact the Power Company.

Figure 8 shows a properly installed three phase sectionalizing cabinet.

r - -.-.:r".."-:
gl i e

S germpratte U s, Ry A

ke

Figure 8 Three Phase Sectionalizing Cabinet

8.1

Pad Box Dimensions — Three Phase Sectionalizing Cabinet

Pad box difr

Top View

Figure 8.1 —Three Phase Sectionalizing Cabinet Pad Box Dimensions
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8.2 Excavation — Three Phase Sectionalizing Cabinet

The customer will excavate a 7’ x 10’ hole to the appropriate depth.

Notes: Legend

Excavate the pad box hole to atleast 29” below final Open Excavation  []

grade plus the size of the largest conduit (3” — 6”).

Not drawn to scale

Trench

Figure 8.2 — Excavation Dimensions - Three Phase Sectionalizing Cabinet

8.3 Customer Installs Pad Box

The customer will install the pad box and conduits as shown in Figures 8.3.1 to 8.3.3.
Note that the number of conduits may vary depending on the infrastructure design.
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backfill

Notes:
For each conduit run:
*One 45° elbow permanently attached Legend
*Elbow should terminate 6”-10” inside the pad box as
shown. Open Excavation D
_ . Backfill .
Equipment base leveled to 29" below final grade
Conduit %
Equipment base must be supported by compacted % “ minus Pad Box .

Top of Pad Box

Not drawn to scale

The customer is responsible
to install the bonding wire.
Reference section 7.7. -

40.5”

Figure 8.3.1 Top View - Three Phase Sectionalizing Cabinet Pad Box

3” FinalGrade

45° Elbow

Figure 8.3.2 — Side View - Three Phase Sectionalizing Cabinet Pad Box

J:\Publications\FPP\DIS\PRO\242-RMP Underground Conduit Systems.docx Print date and time: 9/28/2011, 11:51 AM
Modification of this document must be authorized by Engineering Documentation, (503) 813-5293. 37



ROCKY MOUNTAIN
POWER

A DIVISEON OF PACIFICORP

The conduitse—=—

~ enter updeﬁ
pad box. Do

Figure 8.3.4 — Hole through the Side of a Fiberglass Pad Box

8.4 Power Company Installs Pad Box

The customer will excavate the pad box hole and install the conduit as shown in
Figure 8.4. Note that the number of conduits may vary depending on the
infrastructure design.
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Notes:

For each conduit run:
*Leave 10’ of trench left open
*Provide one 45° elbow

Excavation depth should be 29” plus the size
of the largest conduit (3” —6”).

The Power Company will cut conduit as
needed to install the elbows.

Not drawn to scale

7|

10’

Legend

Open Excavation
Backfill
Conduit

3/4” minus left
for leveling

Trench

10'

10'

\ 4

Figure 8.4 — Top View - Three Phase Sectionalizing Cabinet

9 Single Phase Sectionalizing Cabinet Equipment Base - Customer Responsibility

The drawings and pictures in this section represent typical installations. If you have any
questions about any drawing or picture, please contact the Power Company.

Figure 9 shows a properly installed single phase sectionalizing cabinet.
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9.1 Pad Box Dimensions — Single Phase Sectionalizing Cabinet

Pad box dimensions

Top View Front View
N ]

Figure 9.1 - Single Phase Sectionalizing Cabinet Pad Box Dimensions
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9.2 Excavation — Single Phase Sectionalizing Cabinet

Legend

91NpPad0Id

Notes: Open Excavation .

Excavate the pad box hole to atleast 29” below final
grade plus the size of the largest conduit (3” — 6”).

Not drawn to scale

Trench

Figure 9.2 - Excavation Dimensions - Single Phase Sectionalizing Cabinet
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9.3 Customer Installs Pad Box — Single Phase Sectionalizing Cabinet

The customer will install the pad box and conduits as shown in Figures 9.3.1 to 9.3.3.
Note that the number of conduits may vary depending on the infrastructure design.

Notes:

For each conduit run:
*One 45° elbow permanently attached
*Elbow should terminate 6”-10” inside the pad box as
shown.

Legend
Equipment base leveled to 29" below final grade 8

Open Excavation []
Backfill
Conduit

=
E
Pad Box .
O

Top of Pad Box

Equipment base must be supported by compacted % “ minus
backfill

Not drawn to scale

The customer is
responsible to install
the bonding wire.

Reference section 7.7.

38"

Figure 9.3.1 - Top View - Single Phase Sectionalizing Cabinet Pad Box
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3” Final Grade

| 4

45° Elbow

Figure 9.3.2 - Side View - Single Phase Sectionalizing Cabinet Pad Box

The pad box sits on properly compacted soil.

Figure 9.3.3 - Conduit Placement - Single Phase Sectionalizing Cabinet
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9.4 Power Company Installs Pad Box

The customer will excavate the pad box hole and install the conduit as shown in
Figure 9.4. Note that the number of conduits may vary depending on the

infrastructure design.

Notes:

For each conduit run:
*Leave 10’ of trench left open
*Provide one 45° elbow

Excavation depth should be 29” plus the size
of the largest conduit (3” —6”).

The Power Company will cut conduit as
needed to install the elbows.

Not drawn to scale

10'

Legend

Open Excavation
Backfill
Conduit

3/4” minus left
for leveling

B OEC

Trench

10'

v

Figure 9.4 — Top View - Single Phase Sectionalizing Cabinet

10 Single Phase Transformer Equipment Base — Customer Responsibility

The drawings and pictures in this section represent typical installations. If you have any
questions about any drawing or picture, please contact the Power Company.

Figure 10 shows a properly installed single phase transformer.
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Figure 10 - Single Phase Transformer

10.1 Pad Box Dimensions — Single Phase Transformer

|

Figure 10.1 - Single Phase Transformer Pad Box Dimensions
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10.2 Excavation — Single Phase Transformer

91NpPad0Id

Legend

Notes:
Open Excavation

Excavate the pad box hole to atleast 29” below final
grade plus the size of the largest conduit (3” — 6”).

10'

Not drawn to scale A

Trench

Figure 10.2 - Excavation Dimensions - Single Phase Transformer
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10.3 Customer Installs Pad Box — Single Phase Transformer

The customer will install the pad box and conduits as shown in Figures 10.3.1 to
10.3.3. Note that the number of conduits may vary depending on the infrastructure

design.
Notes:
For each conduit run:
*One 45° elbow permanently attached Legend
*Elbow should terminate 6”-10” inside the pad Open Excavation D
box as shown. _
Backfill B
Equipment base leveled to 29" below final grade Conduit %
Pad Box .
Equipment base must be supported by compacted % “ Top of Pad Box ]

minus backfill
Not drawn to scale

The
customer is
responsibl
toinstall eN
the bonding
wire.

Reference
section 7.7.

45° Elbow

517

Figure 10.3.1 - Top View - Single Phase Transformer Pad Box
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3” Final Grade

45° Elbow

Figure 10.3.2 - Side View - Single Phase Transformer Pad Box

EPad Box

:

‘ Conduit g
g ‘ - -
. A
[ E
. i

Figure 10.3.3 - Conduit Placement — Single Phase Transformer
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10.4 Power Company Installs Pad Box

The customer will excavate the pad box hole and install the conduit as shown in
Figure 10.4. Note that the number of conduits may vary depending on the

infrastructure design.

Notes:

For each conduit run:
*Leave 10’ of trench left open
*Provide one 45° elbow

Excavation depth should be 29” plus the size of
the largest conduit (3” —6”).

The Power Company will cut conduit as needed
toinstall the elbows.

Not drawn to scale

7I

Legend

Open Excavation
Backfill
Conduit

3/4” minus left
for leveling

Trench

Figure 10.4 - Conduit Placement - Single Phase Transformer
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11 Secondary Box — Customer Responsibility
The drawings and pictures in this section represent typical installations. If you have any
questions about any drawing or picture, please contact the Power Company.

The Power Company does not allow the customer to install the secondary box.

The left picture in Figure 11 shows a properly installed three phase sectionalizing cabinet.

Above Grade Pedestal Flat Lid — Not for new construction

Figure 11 - Secondary Boxes

11.1 Pad Box Dimensions — Secondary Box

Figure 11.1 - Secondary Box Base Dimensions
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11.2 Excavation — Secondary Box

Notes:

Legend

Excavate the pad box hole to atleast 10” below final

grade plus the size of the largest conduit (3” — 4”). Open Excavation []

Not drawn to scale

Figure 11.2 — Excavation Dimensions - Secondary Box Base

11.3 Customer Installs Pad Box

The Power Company installs all secondary boxes.

11.4 Power Company Installs Pad Box

The customer will excavate the pad box hole and install the conduit as shown in
Figure 11.4. Note that the number of conduits may vary depending on the
infrastructure design.
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Notes:
For each conduit run: Legend
2’ of trench left —
? rench fett open Open Excavation []
*90° elbow permanently )
attached to each conduit run Backfill =
Conduit O
Excavation depth should be 10” plus the 2 3/4” minus left .
size of the largest conduit (3" — 4”). for leveling
Not drawn to scale
4|
Trench
90° elbow
>
2’
< " >
Figure 11.4.1 - Top View - Secondary Box
Notes:
All conduits need to come up into the center of the
excavation where the pad box will be placed.
The Power Company will cut the elbows as needed.
FinalGrade

Figure 11.4.2 - Side View - Conduit Placement - Secondary Box
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12 Concrete Flat Pads - Customer Responsibility

The drawings and pictures in this section represent typical installations. If you have
questions about any drawing or picture, please contact the Power Company.

The left picture in Figure 12 shows a properly installed three phase transformer
cabinet. Flat pads are limited to three phase transformers with no more than three
runs of conduit on the secondary side.

Figure 12 - Three Phase Transformer Flat Pad
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12.1

Notes:

The customer leaves
a 10’ of #6 AWG
copper fed
underneath and
through the open
area on the rightside
of the flat pad. This
is used for bonding
adjacent metallic
equipment.

Flat pads may be
poured on site or
purchased from an
approved vendor.

not drawn to scale

Flat Pad Dimensions — Three Phase Transformers

U I [ R R R I B
I I ! #4 Rebar | | I rrIa:-:
LT o 1 _Ix
I I I | I I I e |
| [ T I B N
A1 _]
| I I | I I | |
| I I | I I | | 82"
Pt :I‘ —
b Y
I I
r I
I i
\
L
84"
high
voltage
area low
voltage
area
primary conductors ? 3"
in conduit

g" an ' i
I 0505 24"

If constructing the flat
pad, the Power
Company’s
specificationZG 311,
Concrete
Requirements, must
be followed. The
specifications are
available either on-line
or from the Power
Company.

The customer is
responsible to
install the
bonding wire.
Reference
section 7.7.

Figure 12.1 - Dimensions of a Three Phase Transformer Flat Pad

J:\Publications\FPP\DIS\PRO\242-RMP Underground Conduit Systems.docx Print date and time: 9/28/2011, 11:51 AM

Modification of this document must be authorized by Engineering Documentation, (503) 813-5293.

54



ROCKY MOUNTAIN
POWER

A DIVISEON OF PACIFICORP

12.2 Excavation, Flat Pad — Three Phase Transformers

Top View
P T M A TPl A
o o Figol
e € R o
7% (®
_‘hi =
.'."rF.:- !
6
Y if;‘i . Approximate
53 ;_?;;gf border of
:'E}’. Ts where the
ale = e .
[ L2 flat pad will
:'li Ui be.
Pt + -1.;
...;.'?: R P TR ;131‘;:
R 4 A S T B ALY LI B
91
Side View
&
3 8
Primary (high voltage) 3 Conduit g ;e(;:oniary ((;ow voltag:)
Side. Primarytrench i Plugs ?_n 1ae. 'ecorl ary.trenc
depth is 30” minimum, g Vs g depth is 24” minimum,
48” maximum . S 48” maximum.
6” $ | =L <I>6"
e T

30"'48” 24 ‘48

Level a 9’ x9’ square and bring conduits up using 90 ° elbows. Cap
the elbows. Follow good construction practices with 18 inches of
soil removed, the remaining soil compacted, and the hole filled and
compacted with %-inch-minus gravel. The flat pad is set atthree
inches above final grade.

Figure 12.2 - Excavation and Conduit Placement - Three Phase Transformer Flat Pad
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13 Padvaults - Customer Responsibility

The drawings and pictures in this section represent typical installations. If you have
any questions about any drawing or picture, please contact the Power Company.

Figure 13 shows properly installed equipment on padvaults.

el e A

Switchgear on a Pad Vault Three Phase Transformeron aPad Vault

Figure 13 - Switchgear and Three Phase Transformer on a Padvault

13.1 Padvault Dimensions

The Power Company will provide the stock item number and dimensions with the job
estimate.

Pad vaults are used support switchgear in 600-ampere applications, and three-phase
transformers with four or more conduits on the secondary side of the transformer.
Pad vaults may also be required in other select non typical 200-ampere applications.
A pad vault is a two-part concrete box consisting of a pad and an open vault. Pad
vaults are used with closed conduit systems.
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Figure 13.1 — Padvault

13.2 Excavation — Padvaults
Pad vaults are designed to be set such that the top of the pad is three inches above
the final grade in non-pedestrian areas and flush with the final grade in pedestrian
areas. Pad vaults should be level and supported by six inches of %-inch-minus
gravel backfill, compacted to 90% of dry density, placed over undisturbed earth.
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Figure 13.2 - Excavation — Padvault
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13.3 Customer Installs Padvault

The customer will install the pad box and conduits as shown in Figures 13.3.1 —
13.3.5. Note that the number of conduits may vary depending on the infrastructure
design.

The top of the padvault lid must be three inches above final grade, unless installed in
a traffic area, where it must be flush with grade.

When the lid extends past the back wall of the vault, backfill of % “ minus
material must be compacted so as to support the overhanging lid.

Figure 13.3.1 - Padvault Lid
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Pad vault must be set at proper elevation

Figure 13.3.2 - Padvault is not set at the Proper Elevation

The conduit must either end with a term-a-duct seal or be grouted.

Figure 13.3.3 Conduit Entering the Padvault
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Seal conduits going into the pad vault with term-a-duct.

Figure 13.3.4 - Term-a-duct Used for Conduit Entering the Padvault

Seal conduits going into the pad vault with grout

Figure 13.3.5 - Grout Used for Conduit Entering the Padvault

13.4 Power Company / Padvault Clarification

The Power Company will not install padvaults.
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