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95XF series Steering gear, general

TECHNICAL DATA

1-1

1. STEERING GEAR, GENERAL

1.1 GENERAL

Steering box

Maximum system pressure 175 + 5 bar or 150 + 10 bar,

see steering box type plate

Circulation pressure

Maximum permissible circulation pressure of
the steering gear at a steering oil temperature
of 50°C

- Steering box TAS 75, THP 80 and TAS 85 5 bar

- Steering box TAS 86 10 bar

- Steering box TAS 87 20 bar

Final limiting pressure

Final limiting pressure at a steering oil
temperature of 50°C and an engine speed of
1200 - 1400 rpm maximum 90 bar

Steering box internal leaks

Maximum permissible internal leakage in the
steering box

Steering box without slave cylinder 3.8 l/min.

Steering box with slave cylinder 5.7 l/min.

Steering box internal play

This is not more than 0.8 mm radial (sideways)
play in any direction. So there is a total
perceptible play of 1.6 mm at most, measured
at the end of the input shaft.

Maximum permissible internal play of the
steering box with a blocked pitman arm 4.5° at the input shaft

Dual-circuit steering system

Second circuit activation if main steering
pump output < 6 l/min.

Output indicator cut-in pressure, circuit 1 < 6 l/min.

Output indicator cut-in pressure, circuit 2 < 2-3 l/min.
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Steering gear, general 95XF series

1-2

LUK VT77 steering pump
Steering pump output at a steering oil
temperature of 50°C and a pressure of 50 bar

DAF No. Output l/min.

Min. Max.

123 9411 14.4 19.2

125 0867 22.5 30.0

126 0574 22.5 30.0

129 1226 18.0 24.0

129 1227 14.4 19.2

129 1228 22.5 30.0

129 1229 18.0 24.0

129 1230 22.5 30.0

130 1265 17.1 22.8

135 3356 22.5 30.0

135 3380 22.5 30.0

137 5507 17.1 22.8
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95XF series Steering box

TECHNICAL DATA

2-1

2. STEERING BOX

2.1 GENERAL

Steering box

Design automatic bleeding system, adjustable
wheel-deflection limiting valves and
pressure-limiting valve.

Type:

- TAS 75 and THP 80 single-circuit steering box. Application: front
axle 150N/152N.

- TAS 85 single-circuit steering box. Application: front
axle 172N/182N/186N and with multiple
steerable axles (either or not in combination
with a slave cylinder).

- TAS 86 dual-circuit steering box without slave
cylinder. Application: vehicles requiring an
emergency steering gear.

- TAS 87 dual-circuit steering box with slave cylinder.
Application: vehicles requiring an emergency
steering gear and fitted with a slave cylinder.

The gear ratio depends on the vehicle type.

Wheel-deflection limiting valve

Final limiting pressure at a steering oil
temperature of 50�C and an engine speed of
1200 - 1400 rpm maximum 80 bar

Pressure-limiting valve opening pressure
(peak pressures) 200 bar

Internal steering box resistance

Internal resistance outside the pressure point

(slip moment) 250 Ncm max.

Internal resistance increase in the pressure
point 80 - 120 Ncm
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Steering box 95XF series

2-2

Pipe connections

Single-circuit steering box

Connection P delivery pipe

Connection R return pipe

Steering box connection, top slave cylinder, front(1)

Steering box connection, rear slave cylinder, rear(1)

Dual-circuit steering box

Connection P1 main steering pump delivery pipe

Connection P2 emergency steering pump delivery pipe

Connection R1 return pipe, circuit 1

Connection R2 return pipe, circuit 2

Connection C1 slave cylinder, front(1)

Connection C2 slave cylinder, rear(1)

(1) Viewed as if in driving direction

A. Output indicator circuit 1
B. Output indicator circuit 2

A

B

S7 00 441

0
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95XF series Steering box

TECHNICAL DATA

2-3

2.2 TIGHTENING TORQUES

The tightening torques stated in this section are
different from the standard tightening torques
included in the overview of standard tightening
torques. Any other threaded connections that
are not specified must therefore be tightened to
the tightening torque stated in the overview of
standard tightening torques.
When attachment bolts and nuts are to be
replaced, it is important that they are of exactly
the same length and property class as the ones
removed, unless stated otherwise.

KGEB

I

L

S7 00 178

A

C D F H

K

A. Steering wheel nut 65 Nm

B. Bolts for attaching the steering bracket
to the chassis 260 Nm + 60° angular displacement

C. Bolts for attaching the steering box to
the steering bracket 520 + 90° angular displacement(1)

D. Pitman arm nut 900 Nm
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Steering box 95XF series

2-4

E. Attachment bolt, steering column
universal joint 56 Nm(2)

F. Pressure-limiting valve plug 41 Nm

G. Lock nut for pressure-point adjusting bolt 60 Nm

H. Steering box side cover attachment bolts

- if TAS 75/THP 80 180 Nm

- if TAS 85/86/87 240 Nm

Tightening sequence of attachment bolts
on the side cover of the steering box.
See illustration.

1

8
64

2

35
7

S7 00 449

I. Lock nut of wheel-deflection limiting
valve adjusting bolt 50 Nm

K. Steering rod nut

- if M20 castle nut 225 Nm(3)

- if M24 castle nut 285 Nm(3)

- if self-locking M20 nut 225 Nm(4)

- if self-locking M24 nut 285 Nm(4)

M. Bolt, steering rod clamping bracket

- if M10 47 Nm(5)

- if M12 80 Nm(5)

(1) Only use new attachment bolts.
(2) Fit new original bolt and self-locking nut.
(3) Tighten until the split pin fits (max. 60°).

It is not allowed to fit a self-locking nut instead of a
castle nut.

(4) Check the thread of the ball end for damage before
fitting a new self-locking nut to the ball end. Screw a
new non-self locking nut onto the ball end by hand to
check it. If the new non-self locking nut cannot be
screwed down over the whole thread by hand, the ball
end must be replaced. Fit new self-locking nut. Apply
Loctite 243 to the nut.

(5) Fit new self-locking nut.

If a new self-locking nut is fitted to a
ball end with a damaged thread, this
can give rise to dangerous
situations.

0

 200424



0

7

95XF series Steering box

TECHNICAL DATA

2-5

A.
B.

Output indicator, circuit 1
Output indicator, circuit 2

50 Nm
50 Nm

A

B

S7 00 441
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95XF series Steering pump

TECHNICAL DATA

3-1

3. STEERING PUMP

3.1 GENERAL

Main steering pump

Design vane pump

Type LUK VT77

Maximum pressure see steering box type plate

(Pump does not have pressure-limiting valve.)

Emergency steering pump

Design radial plunger pump

Type ZF 8604

Maximum pressure see steering box type plate

Emergency steering pump output at a steering
oil temperature of 50�C and a pressure of
50 bar 16 l/min.
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Steering pump 95XF series

3-2

3.2 TIGHTENING TORQUES

The tightening torques stated in this section are
different from the standard tightening torques
included in the overview of standard tightening
torques. Any other threaded connections that
are not specified must therefore be tightened to
the tightening torque stated in the overview of
standard tightening torques.
When attachment bolts and nuts are to be
replaced, it is important that they are of exactly
the same length and property class as the ones
removed, unless stated otherwise.

LUK VT77 steering pump

Drive sprocket attachment nut 80 Nm(1)

Pipe connection in the pump, delivery side 40 Nm

Pipe connection in the pump, intake side 90 Nm

Flow-control valve plug 80 Nm

Steering pump attachment bolts

- M10, property class 8.8 46 Nm

- M10, property class 10.9 60 Nm

(1) Apply Loctite 243.

Emergency steering pump

Pump attachment bolts

- M10, property class 8.8 46 Nm(1)

- M10, property class 10.9 80 Nm(1)

Drive sprocket attachment nut 60 Nm(1)

(1) Apply Loctite 243 to the nut or bolt.

0
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95XF series Pipes/reservoir and steering cylinder

TECHNICAL DATA

4-1

4. PIPES/RESERVOIR AND STEERING CYLINDER

4.1 TIGHTENING TORQUES

The tightening torques stated in this section are
different from the standard tightening torques
included in the overview of standard tightening
torques. Any other threaded connections that
are not specified must therefore be tightened to
the tightening torque stated in the overview of
standard tightening torques.
When attachment bolts and nuts are to be
replaced, it is important that they are of exactly
the same length and property class as the ones
removed, unless stated otherwise.

Ball end nut

- if M20 castle nut 225 Nm(1)

- if M24 castle nut 285 Nm(1)

- if self-locking M20 nut 225 Nm(2)

- if self-locking M24 nut 285 Nm(2)

Clamping bracket bolt

- if M10 47 Nm(3)

- if M12 80 Nm(3)

(1) Tighten until the split pin fits (max. 60°). It is not
allowed to fit a self-locking nut instead of a castle nut.

(2) Check the thread of the ball end for damage before
fitting a new self-locking nut to the ball end. Screw a
new non-self locking nut onto the ball end by hand to
check it. If the new non-self locking nut cannot be
screwed down over the whole thread by hand, the ball
end must be replaced. Fit new self-locking nut. Apply
Loctite 243 to the nut.

(3) Fit new self-locking nut.

If a new self-locking nut is fitted to a
ball end with a damaged thread, this
can give rise to dangerous
situations.
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0
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95XF series Steering column

TECHNICAL DATA

5-1

5. STEERING COLUMN

5.1 TIGHTENING TORQUES

The tightening torques stated in this section are
different from the standard tightening torques
included in the overview of standard tightening
torques. Any other threaded connections that
are not specified must therefore be tightened to
the tightening torque stated in the overview of
standard tightening torques.
When attachment bolts and nuts are to be
replaced, it is important that they are of exactly
the same length and property class as the ones
removed, unless stated otherwise.

Steering wheel attachment nut 65 Nm

Attachment bolt, steering column universal
joint 56 Nm(1)

(1) Fit new original bolt and self-locking nut.
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-1

6. FRONT AXLE(S), LEADING REAR AXLE AND STEERED TRAILING
SWIVEL AXLE

6.1 GENERAL

Front axles

Type:

- 150N(1) : load capacity 7500 kg

- 152N : load capacity 7500 kg

- 172N : load capacity 8500 kg

- 182N(2) : load capacity 9000 kg

- 186N : load capacity 9000 kg

Remarks
(1) The axle housing of the 150N axle is longer than the

axle housing of the 152N axle.
For the rest, both axles are identical.

(2) The axle housing of the 182N axle is longer than the
axle housing of the 186N axle.
For the rest, both axles are identical.

Wheel speed sensor

Anti-corrosion agent Molykote P37

Steering rod arm

Abutting surface of steering rod arm to swivel
axle treated with Loctite 2701.

Camber angle

The camber angle (X) depends on the axle
load.

0% axle load is the situation in which the axle

0 100

1 20’

15’ 20’

S700934

X
0% axle load is the situation in which the axle
is not fitted underneath the vehicle.
100% axle load is the situation in which the
maximum permissible axle load is reached.

0 100

1 20’

15’ 20’

S700934

X

0 100

1 20’

15’ 20’

S700934

X

0 100

1 20’

15’ 20’

S700934

X
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Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-2

King-pin inclination

The indicated king-pin inclination
value (Y) applies to the situation in
which the axle is not fitted underneath
the vehicle. 7°30’

S700933
R

Y

Maximum inner wheel deflection

FRONT-AXLE TYPE: 150N

Vehicle type Tyre size Inner wheel
deflection

FT, FA, FTS/R, FAS/R All 49�

FRONT-AXLE TYPE: 152N

Vehicle type Tyre size Inner wheel
deflection

FT, FA, FTS/R, FAS/R, FTT, FAT 12.00 R24 43�

Other 49�

FTG All 43�

FTC, FAC, FTD, FAD 12.00 R24 38�

385/65 R22.5 41�

315/80 R22.5

13 R22.5 43�

12.00 R20

Other 46�

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-3

FRONT-AXLE TYPE: 172N

Vehicle type Tyre size Inner wheel
deflection

FT, FA, FTS/R, FAS/R, FTT, FAT 12.00 R24 43�

Other 49�

FTG All 43�

FAD, FAC, FTD, FAD 12.00 R24 38�

Other 43�

FRONT-AXLE TYPE: 182N/186N

Vehicle type Tyre size Inner wheel
deflection

FT, FA, FTG, FTS/R, FAS/R, FTT, FAT All 43�

FTC, FAC, FTD, FAD 12.00 R24 38�

Other 43�

Caster

Z = caster

Vehicle type first axle second axle

FTG 2° 0°

FAD/FAC 3°30’ 3°30’

Other 2° --

S7 00 423

Z

Toe
The track is shown per axle in a graph. For the
152N there is one more subdivision made on the
basis of axle configuration. For the other axles,
no differentiation in axle configuration is made.
In the case of these axles, the axle configuration
does not influence the track.

Note:
The graphs are constructed so that at 75% of
the permissible loading weight, the track has a
value of 0.5 � 1 mm/m toe-in.
The axle load consists of the unloaded axle
weight + loading weight.
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Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-4

Explanation of graph
1. The axle type and the axle configuration (1)

are shown at the top of the graph.

2. With some axles, a distinction is made
between the disc brake and drum brake
versions. To this end either a picture (2) of a
disc brake or a drum brake is shown at the
top of the graph.

3. On the left-hand side of the graph, the track
is shown in mm/m. The values above the 0
line show toe-in values, indicated by
symbol (3). The amounts under the 0 line
show toe-out, indicated by symbol (4). The
toe-out values are shown as negative
values.

4. The axle load (5) is shown at the bottom of
the graph.

5. The permitted toe at any axle load is
indicated by the shaded area (6) in the
graph.

6. If the measured value lies outside the
shaded area, the toe must be adjusted to
the value indicated by the continuous
line (7).

1 2 3 4 5 6 7 8
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 152 N

x 1000 KG

12

3

4

5

67    

S700912

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-5

152N front axle track, configured as a single
front axle or second front axle in the case of two
steered front axles.

1 2 3 4 6 7 8
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 152 N

x 1000 KG

S7 00 897

-2,5
-3

5

152N front axle track, configured as a leading
rear axle or first front axle in the case of two
steered front axles.

1 2 3 4 5 6 7 8
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 152 N

x 1000 KG

S7 00 898

-2,5
-3

6,5
7
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150N front axle track

1 2 3 4 5 6 7 8
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 150 N

x 1000 KG

S7 00 899

-2,5
-3

172N front axle track

1 2 4 5 6 7 8
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 172 N

x 1000 KG

S7 00 904

3

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-7

182N front axle track

1 2 3 4 5 6 7 8 9
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 182 N

x 1000 KG

S7 00 901

6,5

7,5
7

8

-2,5
-3

186N front axle track, configured as a single
front axle or second front axle in the case of two
steered front axles.

1 2 3 4 5 7 8 9
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 186 N

x 1000 KG

S7 00 902

6
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Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-8

186N front axle track, configured as first front
axle in the case of two steered axles.

1 2 3 4 5 6 7 8 9
0

-1

0,5

-0,5

-1,5

1,5

2,5

3,5

4,5

5,5

-2

2

3

4

5

6

1

mm/m 186 N

x 1000 KG

S7 00 903

Alignment of steerable axles
Deviation in driving direction of the wheel of the
second front axle or leading rear axle in relation
to the front axle wheel:
- check value � 3 mm/m (angles A).
- setting value � 1 mm/m (angles A).

Measured on the left-hand wheels on a LHD
vehicle.
Measured on the right-hand wheels on a
RHD-vehicle.

S7 00 138

A
A

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-9

Check values for toe-out

S700124

Single front axle

Front axle Wheel base Wheel 1 Wheel 2

150N < 4.40 m 30° 25°

150N > 4.40 m 30° 26°

152N < 4.40 m 30° 25°

152N > 4.40 m 30° 26°

172N < 4.50 m 30° 25°

172N > 4.50 m 30° 26°

182N < 4.50 m 30° 25°

182N > 4.50 m 30° 26°

A 1° tolerance applies to the distortion of
wheel 2.

Dual front axle/leading rear axle

Type Wheel base Wheel 1 Wheel 2 Wheel 3 Wheel 4

FTG 3.82 m 30° 25° 12° 9°

FAD/FAC 4.30 m 30° 26° 21° 19°

FAD/FAC 5.00 m 30° 26° 21° 19°

FAD/FAC 5.70 m 30° 26° 22° 20°

FAD/FAC 6.40 m 30° 26° 24° 21°

FAD/FAC 7.10 m 30° 26° 24° 21°

A 1° tolerance applies to the distortion of
wheels 2, 3 and 4.
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Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-10

Idler arm angle(s)

S7 00 130

A B C

Angle A: 90°
Angle B: 90°
Angle C: 20°

Steering ball joints
Steering ball joint with constricted dust cover
axial play: max. 1.5 mm

S7 00 407

Steering ball joint with convex dust cover
axial play: max. 1.5 mm

S7 00 408

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-11

Wheel bearings

Play 0.025 - 0.250 mm

Swivel axle

Axial play 0.05 - 0.30 mm

List of shim sizes (thickness) for adjusting
swivel axle play

1.75 mm
1.88 mm
2.00 mm
2.13 mm
2.25 mm
2.38 mm

Idler arm

Axial bearing play 0 - 0.1 mm

Wheel speed sensor ring

Axial end play max. 0.2 mm

Overview of available keys

Key angle B(1) L H

0.5° 78 155 2.85

1° 78 155 4.20

1.5° 78 155 5.55

2° 78 155 6.91

2.5° 78 155 8.26

3° 78 155 9.62

0.5° 98 170 2.98

1° 98 170 4.46

1.5° 98 170 5.95

2° 98 170 7.43

2.5° 98 170 8.92

3° 98 170 10.40

Note:
(1) Spring leaf width

1,5±0,3

H±0,3

B±1

L ±2

20,5

S7 00 107
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Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-12

6.2 TIGHTENING TORQUES

The tightening torques stated in this section are
different from the standard tightening torques
included in the overview of standard tightening
torques. Any other threaded connections that
are not specified must therefore be tightened to
the tightening torque stated in the overview of
standard tightening torques.
When attachment bolts and nuts are to be
replaced, it is important that they are of exactly
the same length and property class as the ones
removed, unless stated otherwise.

A

HG KI

FB

L M

C D E

S7 00 844

N O

A. Wheel hub lock nut 210 Nm

B. Wheel nut 700 Nm(1)

C. King-pin nut

- if M27 (150N/152N) 595 Nm(2)

- if M33 (172N/182N/186N) 660 Nm(2)

D. Steering-rod arm attachment bolt 500 Nm + 90� angular displacement(3)

E. Steering-rod nut

- if M20 castle nut 225 Nm(4)

- if M24 castle nut 285 Nm(4)

- if self-locking M20 nut 225 Nm(5)

- if self-locking M24 nut 285 Nm(5)

0
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95XF series Front axle(s), leading rear axle and steered trailing swivel axle

TECHNICAL DATA

6-13

F. Bolt, steering rod clamping bracket

- if M10 47 Nm(6)

- if M12 80 Nm(6)

G. Wheel hub bolt 8.6 Nm

H. Trilex mounting ring nut 700 Nm(1)

I. M20 nut (Trilex/Tublex wheel) 335 Nm(1)

K. Track-rod nut

- if M20 castle nut 210 Nm(4)

- if M24 castle nut 260 Nm(4)

- if self-locking M20 nut 225 Nm(5)

- if self-locking M24 nut 285 Nm(5)

L. Bolt, track rod clamping bracket

- if M12 80 Nm(6)

- if M14 170 Nm(6)

M. Track rod arm attachment bolt 500 Nm + 90� angular displacement(3)

N. Track-rod nut

- if M20 castle nut 210 Nm(4)

- if M24 castle nut 260 Nm(4)

- if self-locking M20 nut 225 Nm(5)

- if self-locking M24 nut 285 Nm(5)

O. Bolt, track rod clamping bracket

- if M12 80 Nm(6)

- if M14 170 Nm(6)

Remarks
(1) Retighten after 100 km; if new wheel studs have been

fitted, the wheels need additional retightening after
500 km.

(2) Apply Loctite 243 to the nut.
(3) Fit new attachment bolts. Apply Loctite 243 to the

attachment bolts.
(4) Tighten until the split pin fits (max. 60°). It is not

allowed to fit a self-locking nut instead of a castle nut.
(5) Check the thread of the ball end for damage before

fitting a new self-locking nut to the ball end. Screw a
new non-self locking nut onto the ball end by hand to
check it. If the new non-self locking nut cannot be
screwed down over the whole thread by hand, the ball
end must be replaced. Fit new self-locking nut. Apply
Loctite 243 to the nut.

(6) Fit new self-locking nut.

If a new self-locking nut is fitted to a
ball end with a damaged thread, this
can give rise to dangerous
situations.
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7TECHNICAL DATA

Front axle(s), leading rear axle and steered trailing swivel axle 95XF series

6-14

A B

C

B

A

D

B

C

S7 00 154

A. Idler-arm lock nut 185 Nm

B. Steering-rod attachment nut

- if M20 castle nut 225 Nm(1)

- if M24 castle nut 285 Nm(1)

- if self-locking M20 nut 225 Nm(2)

- if self-locking M24 nut 285 Nm(2)

C. Bolt, steering rod clamping bracket

- if M10 47 Nm(3)

- if M12 80 Nm(3)

D. Idler-arm attachment nut 750 Nm

Remarks
(1) Tighten until the split pin fits (max. 60°).

It is not allowed to fit a self-locking nut
instead of a castle nut.

(2) Check the thread of the ball end for damage before
fitting a new self-locking nut to the ball end. Screw a
new non-self locking nut onto the ball end by hand to
check it. If the new non-self locking nut cannot be
screwed down over the whole thread by hand, the ball
end must be replaced. Fit new self-locking nut. Apply
Loctite 243 to the nut.

(3) Fit new self-locking nut.

If a new self-locking nut is fitted to a
ball end with a damaged thread, this
can give rise to dangerous
situations.

0
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3RVVLEOH FDXVH 5HPHG\

7\UH SUHVVXUH RI VWHHUDEOH ZKHHOV WRR ORZ� &KHFN WKH W\UH SUHVVXUH� ,QFUHDVH WKH W\UH
SUHVVXUH WR WKH VSHFLILHG YDOXH�

6HPL�WUDLOHU FRXSOLQJ GDPDJHG RU LQVXIILFLHQWO\
OXEULFDWHG�

,QVSHFW�OXEULFDWH VHPL�WUDLOHU FRXSOLQJ�

$[OH ORDG RI VWHHUDEOH D[OH�V� WRR KLJK� &KHFN WKH D[OH ORDG�
$GMXVW WKH ORDG�

6WHHULQJ�RLO OHYHO WRR ORZ� &KHFN WKH VWHHULQJ�RLO OHYHO�
7RS XS RLO DQG EOHHG WKH V\VWHP�
&KHFN WKH V\VWHP IRU OHDNV�

$LU LQ WKH V\VWHP� %OHHG WKH V\VWHP�
&KHFN WKH VWHHULQJ RLO IRU IRDPLQJ�

)LOWHU VHULRXVO\ IRXOHG� &KHFN WKH ILOWHU� 5HSODFH LI QHFHVVDU\�

6WHHULQJ�RLO OLQH NLQNHG RU SLQFKHG RII� &KHFN WKH URXWLQJ RI WKH VWHHULQJ�RLO OLQHV�

7KH VXSSO\ RSHQLQJ LQ WKH UHVHUYRLU LV �SDUWLDOO\�
EORFNHG�

&KHFN WKH VXSSO\ RSHQLQJ LQ WKH UHVHUYRLU�

7LJKW VWHHULQJ�FROXPQ EHDULQJV RU XQLYHUVDO
MRLQW�V��

-DFN XS WKH VWHHUDEOH D[OH�V� DQG FKHFN WKH
VWHHULQJ FROXPQ WLJKWHQLQJ WRUTXH�

7LJKW VZLYHO�D[OH EHDULQJ� &KHFN WKH VWHHUDEOH D[OH�V��

([FHVVLYH FDVWHU� &KHFN WKH FDVWHU� 5HGXFH LI QHFHVVDU\�

6\VWHP SUHVVXUH WRR ORZ� &KHFN WKH PD[LPXP V\VWHP SUHVVXUH�
5HSODFH WKH SUHVVXUH�OLPLWLQJ YDOYH RU WKH
VWHHULQJ SXPS�

6WHHULQJ�SXPS RXWSXW WRR ORZ� &KHFN WKH SXPS RXWSXW�
&KHFN ZKHWKHU WKH IORZ�FRQWURO YDOYH LV MDPPHG�
,I UHTXLUHG� UHSODFH WKH VWHHULQJ SXPS�

([FHVVLYH LQWHUQDO OHDNDJH RI VWHHULQJ ER[ RU
DX[LOLDU\ F\OLQGHU �LI SUHVHQW��

&KHFN WKH LQWHUQDO OHDNDJH RI VWHHULQJ
ER[�DX[LOLDU\ F\OLQGHU�
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3RVVLEOH FDXVH 5HPHG\

7\UH SUHVVXUH RI VWHHUDEOH ZKHHOV WRR ORZ� &KHFN WKH W\UH SUHVVXUH� ,QFUHDVH WKH W\UH
SUHVVXUH WR WKH VSHFLILHG YDOXH�

6HPL�WUDLOHU FRXSOLQJ GDPDJHG RU LQVXIILFLHQWO\
OXEULFDWHG�

,QVSHFW�OXEULFDWH VHPL�WUDLOHU FRXSOLQJ�

6WHHULQJ�RLO OHYHO WRR ORZ� &KHFN WKH VWHHULQJ�RLO OHYHO�
7RS XS RLO DQG EOHHG WKH V\VWHP�
&KHFN WKH V\VWHP IRU OHDNV�

$LU LQ WKH V\VWHP� %OHHG WKH V\VWHP�
&KHFN WKH VWHHULQJ RLO IRU IRDPLQJ�

:KHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV LQFRUUHFWO\
DGMXVWHG�

&KHFN WKH VHWWLQJ RI WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV�

7LJKW VZLYHO�D[OH EHDULQJ� &KHFN WKH VWHHUDEOH D[OH�V��

0LVDOLJQPHQW RI WKH XQLYHUVDO MRLQWV RI WKH
VWHHULQJ FROXPQ�

&KHFN�DGMXVW WKH SRVLWLRQ RI WKH XQLYHUVDO MRLQWV
LQ UHODWLRQ WR HDFK RWKHU�

([FHVVLYH LQWHUQDO OHDNDJH RI VWHHULQJ ER[ RU
DX[LOLDU\ F\OLQGHU �LI SUHVHQW� RQ RQH VLGH�

&KHFN WKH LQWHUQDO OHDNDJH RI VWHHULQJ
ER[�DX[LOLDU\ F\OLQGHU�

)$8/7� +($9< 67((5,1*� 2&&$6,21$//<

3RVVLEOH FDXVH 5HPHG\

6HPL�WUDLOHU FRXSOLQJ GDPDJHG RU LQVXIILFLHQWO\
OXEULFDWHG�

,QVSHFW�OXEULFDWH VHPL�WUDLOHU FRXSOLQJ�

6WHHULQJ�RLO OHYHO WRR ORZ� &KHFN WKH VWHHULQJ�RLO OHYHO�
7RS XS RLO DQG EOHHG WKH V\VWHP�
&KHFN WKH V\VWHP IRU OHDNV�

$LU LQ WKH V\VWHP� %OHHG WKH V\VWHP�
&KHFN WKH VWHHULQJ RLO IRU IRDPLQJ�

6WHHULQJ�RLO OLQH WHPSRUDULO\ NLQNHG RU SLQFKHG
RII�

&KHFN WKH URXWLQJ RI WKH VWHHULQJ�RLO OLQHV�

7KH VXSSO\ RSHQLQJ LQ WKH UHVHUYRLU LV
WHPSRUDULO\ EORFNHG�

&KHFN WKH UHVHUYRLU IRU LPSXULWLHV�

6WHHULQJ�SXPS RXWSXW WRR ORZ EHFDXVH
IORZ�FRQWURO YDOYH LV MDPPHG�

&KHFN WKH VPRRWK RSHUDWLRQ RI WKH IORZ�FRQWURO
YDOYH�

/RZ VWHHULQJ�SXPS RXWSXW LQ ´FROG FRQGLWLRQµ
DQG DW ORZ HQJLQH VSHHG EHFDXVH WKH YDQHV MDP
LQ WKH URWRU�

&KHFN WKH SXPS RXWSXW ZKHQ WKH VWHHULQJ SXPS
LV ´FROGµ�
5HSODFH WKH VWHHULQJ SXPS�

([FHVVLYH LQWHUQDO VWHHULQJ�ER[ OHDNDJH DW ORZHU
SUHVVXUHV�

&KHFN WKH LQWHUQDO VWHHULQJ�ER[ OHDNDJH DW D
SUHVHW SUHVVXUH RI �� � �� EDU�
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3RVVLEOH FDXVH 5HPHG\

7KH YHKLFOH LV EHLQJ VWHHUHG ZKHQ DW D VWDQGVWLOO� 6WHHU ZKLOH WKH YHKLFOH LV PRYLQJ�

,QFRUUHFW VHWWLQJ RI PD[LPXP ZKHHO GHIOHFWLRQ DW
WKH D[OH�

&KHFN WKH PD[LPXP ZKHHO GHIOHFWLRQ DQG LI
LQFRUUHFWO\ VHW FRUUHFW LW�

,QFRUUHFW VHWWLQJ RI ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV�

&KHFN WKH VHWWLQJ RI WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV�

$[OH ORDG RI VWHHUDEOH D[OH�V� WRR KLJK� &KHFN WKH D[OH ORDG�V��
$GMXVW WKH ORDG�

6\VWHP SUHVVXUH WRR ORZ� &KHFN WKH PD[LPXP V\VWHP SUHVVXUH�
5HSODFH WKH SUHVVXUH�OLPLWLQJ YDOYH RU WKH
VWHHULQJ SXPS�

,QFRUUHFW VWHHULQJ�URG VHWWLQJ� &KHFN WKH VWHHULQJ�URG VHWWLQJ�

3LWPDQ DUP LQVWDOOHG LQ WKH ZURQJ SRVLWLRQ RQ WKH
RXWJRLQJ VKDIW RI WKH VWHHULQJ ER[�

&KHFN ZKHWKHU WKH SRVLWLRQ RI WKH SLWPDQ DUP RQ
WKH VHFWRU VKDIW LV FRUUHFW� XVLQJ WKH PDUNLQJV�

:URQJ SLWPDQ DUP LQVWDOOHG RQ WKH VWHHULQJ ER[� &KHFN WKH SDUW QXPEHU RI WKH SLWPDQ DUP�

7KH VHFWRU VKDIW LV LQVWDOOHG DW WKH ZURQJ
SRVLWLRQ LQ WKH VWHHULQJ ER[�

3XW WKH VWHHULQJ ER[ LQ WKH FHQWUDO SRVLWLRQ DQG
FKHFN ZKHWKHU WKH VHFWRU VKDIW LV FRUUHFWO\
LQVWDOOHG� XVLQJ WKH PDUNLQJV RQ WKH LQSXW VKDIW
DQG RQ WKH VHFWRU VKDIW�
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3RVVLEOH FDXVH 5HPHG\

'LIIHUHQFHV LQ ZHLJKW GLVWULEXWLRQ FDXVLQJ
PLVDOLJQPHQW RI WKH YHKLFOH�

$GMXVW WKH ZHLJKW GLVWULEXWLRQ�

6HPL�WUDLOHU FRXSOLQJ LQVXIILFLHQWO\ OXEULFDWHG� /XEULFDWH WKH VHPL�WUDLOHU FRXSOLQJ�

'ULYLQJ RYHU WUDQVYHUVH VORSLQJ URDGV� :KHQ GULYLQJ RYHU WUDQVYHUVH VORSLQJ URDGV�
EHDU LQ PLQG WKDW WKH YHKLFOH PLJKW SXOO WR RQH
VLGH�

'LIIHUHQFH LQ W\UH SUHVVXUH EHWZHHQ WKH ZKHHOV
RQ WKH VWHHUDEOH D[OH�V��

&KHFN WKH W\UH SUHVVXUH� 3XPS ERWK W\UHV WR WKH
VSHFLILHG YDOXH�

'LIIHUHQW W\UH W\SHV RU GLIIHUHQFH LQ WKH WUHDG
GHSWK EHWZHHQ WKH W\UHV RI WKH VWHHUDEOH D[OH�V��

$OZD\V ILW W\UHV RI WKH VDPH W\SH ZLWK WKH VDPH
WUHDG GHSWK RQ WKH D[OH�

'LIIHUHQW ZKHHO ULPV LQVWDOOHG RQ WKH VWHHUDEOH
D[OH�V��

$OZD\V LQVWDOO ZKHHO ULPV RI WKH VDPH W\SH RQ
WKH D[OH�

)DLOXUH LQ RQH RI WKH W\UHV� 5HSODFH WKH W\UH RQ WKH VLGH WKH YHKLFOH SXOOV WR�

,QFRUUHFWO\ DGMXVWHG EUDNHV RU D EUDNH RI WKH
VWHHUDEOH D[OH�V� ZKLFK LV ´GUDJJLQJµ�

&KHFN WKH EUDNHV� ,I UHTXLUHG UHSDLU DQG
UHDGMXVW�

0LVDOLJQPHQW RI WKH XQLYHUVDO MRLQWV RI WKH
VWHHULQJ FROXPQ�

&KHFN�DGMXVW WKH SRVLWLRQ RI WKH XQLYHUVDO MRLQWV
LQ UHODWLRQ WR HDFK RWKHU�

,QFRUUHFW VHWWLQJ RI ZKHHO�EHDULQJ SOD\� &KHFN WKH ZKHHO�EHDULQJ VHWWLQJ� $GMXVW WKH
ZKHHO�EHDULQJ SOD\ XQWLO FRUUHFW�

,QFRUUHFW FDVWHU� &KHFN WKH FDVWHU� $GMXVW WKH FDVWHU XQWLO FRUUHFW�

,QFRUUHFW FDPEHU DQJOH� &KHFN WKH FDPEHU DQJOH�
&KHFN WKH D[OH KRXVLQJ�

,QFRUUHFW DOLJQPHQW RI VWHHUDEOH D[OHV� &KHFN WKH DOLJQPHQW RI WKH VWHHUDEOH D[OHV�
$GMXVW WKH VWHHULQJ URGV XQWLO FRUUHFW�

,QFRUUHFW DOLJQPHQW RI WKH UHDU D[OH�V� RU WKH
WUDLOHU�VHPL�WUDLOHU�

&KHFN WKH DOLJQPHQW RI WKH UHDU D[OH�V� RU WKH
WUDLOHU�VHPL�WUDLOHU� $OLJQ WKH D[OHV�
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3RVVLEOH FDXVH 5HPHG\

)URQW�D[OH�UHDU�D[OH VXVSHQVLRQ SOD\� &KHFN WKH VXVSHQVLRQ� 5HSODFH ZRUQ SDUWV�

'LIIHUHQFH LQ VDJLWWD EHWZHHQ WKH EODGH VSULQJV
RI RQH D[OH�

0HDVXUH WKH VDJLWWD RI WKH VSULQJV�
5HSODFH WKH VSULQJV�

,QFRUUHFW VHWWLQJ RI DLU VXVSHQVLRQ� 7KLV ZLOO
FDXVH WKH YHKLFOH WR WLOW�

&KHFN WKH KHLJKW DGMXVWPHQW� 6HW WKH KHLJKW
DGMXVWPHQW XQWLO FRUUHFW�

6WHHULQJ�SXPS RXWSXW WRR KLJK� &KHFN WKH SXPS RXWSXW�
&KHFN WKH VPRRWK RSHUDWLRQ RI WKH IORZ�FRQWURO
YDOYH�

,QFRUUHFW K\GUDXOLF FHQWUDO SRVLWLRQ RI WKH
VWHHULQJ ER[�

&KHFN WKH K\GUDXOLF FHQWUDO SRVLWLRQ RI WKH
VWHHULQJ ER[�
7KH K\GUDXOLF FHQWUDO SRVLWLRQ FDQQRW EH
DGMXVWHG�
5HSODFH WKH VWHHULQJ ER[�
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3RVVLEOH FDXVH 5HPHG\

7\UH SUHVVXUH RI VWHHUDEOH ZKHHOV WRR ORZ� &KHFN WKH W\UH SUHVVXUH�
,QFUHDVH WKH W\UH SUHVVXUH WR WKH VSHFLILHG
YDOXH�

6HPL�WUDLOHU FRXSOLQJ LQVXIILFLHQWO\ OXEULFDWHG RU
GDPDJHG�

,QVSHFW�OXEULFDWH VHPL�WUDLOHU FRXSOLQJ�

,QFRUUHFW VWHHULQJ�ER[ SUHVVXUH�SRLQW VHWWLQJ�
SOD\ DW WKH SUHVVXUH SRLQW RU SUHVVXUH SRLQW VHW
WRR WLJKW�

&KHFN WKH SUHVVXUH�SRLQW VHWWLQJ� $GMXVW WKH
SUHVVXUH SRLQW XQWLO FRUUHFW�

$[OH ORDG RI IURQW D[OH WRR ORZ� &KHFN WKH D[OH ORDG DQG DGMXVW WKH ORDGLQJ�

,QFRUUHFW WRH�LQ� &KHFN WKH WRH�LQ�
$GMXVW WKH WRH�LQ XQWLO FRUUHFW�

,QFRUUHFW FDVWHU� &KHFN WKH FDVWHU�
$GMXVW WKH FDVWHU XQWLO FRUUHFW�

,QFRUUHFW DOLJQPHQW RI VHFRQG VWHHUDEOH D[OH� &KHFN WKH DOLJQPHQW RI WKH VHFRQG VWHHUDEOH
D[OH�
$GMXVW WKH DOLJQPHQW XQWLO FRUUHFW�

3OD\ LQ D XQLYHUVDO MRLQW RU LQ WKH VWHHULQJ�FROXPQ
VOLGLQJ MRLQW� 7LJKW XQLYHUVDO MRLQW�

&KHFN WKH XQLYHUVDO MRLQWV DQG WKH
VWHHULQJ�FROXPQ VOLGH MRLQW� 5HSODFH ZRUQ SDUWV�

0LVDOLJQPHQW RI WKH XQLYHUVDO MRLQWV LQ WKH
VWHHULQJ FROXPQ�

&KHFN�DGMXVW WKH SRVLWLRQ RI WKH XQLYHUVDO MRLQWV
LQ UHODWLRQ WR HDFK RWKHU�

3OD\ LQ WKH VWHHULQJ�URG EDOO MRLQWV� &KHFN WKH EDOO MRLQWV�
5HSODFH WKH EDOO MRLQW�

/RRVH VWHHULQJ ER[� VWHHULQJ JHDU PRXQWLQJ RU
VWHHULQJ�URG DWWDFKPHQW�

&KHFN WKH DWWDFKPHQWV� UHWLJKWHQ WKH EROWV�QXWV�

:RUQ RU WLJKW VZLYHO�D[OH EHDULQJ� &KHFN WKH VZLYHO�D[OH EHDULQJ�
5HSODFH ZRUQ SDUWV�

,QFRUUHFW VWHHULQJ�URG VHWWLQJ� ZKHQ WKH ZKHHOV
DUH LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ� WKH VWHHULQJ
ER[ LV QRW LQ LWV PHFKDQLFDO FHQWUDO SRVLWLRQ
�SUHVVXUH SRLQW��

&KHFN WKH VWHHULQJ�URG VHWWLQJ�
$GMXVW WKH VWHHULQJ URG XQWLO FRUUHFW�

)URQW�D[OH�UHDU�D[OH VXVSHQVLRQ SOD\� &KHFN WKH D[OH VXVSHQVLRQ� 5HSODFH ZRUQ SDUWV�
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3RVVLEOH FDXVH 5HPHG\

6WHHULQJ�SXPS RXWSXW WRR KLJK� &KHFN WKH VWHHULQJ�SXPS RXWSXW�
&KHFN WKH VPRRWK RSHUDWLRQ RI WKH IORZ�FRQWURO
YDOYH�
,I UHTXLUHG� UHSODFH WKH VWHHULQJ SXPS�

([FHVVLYH LQWHUQDO VWHHULQJ�ER[ UHVLVWDQFH� &KHFN WKH LQWHUQDO VWHHULQJ�ER[ UHVLVWDQFH�
5HSODFH WKH VWHHULQJ ER[�

,QWHUQDO GHIHFW LQ WKH VWHHULQJ ER[� 5HSODFH WKH VWHHULQJ ER[�
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3RVVLEOH FDXVH 5HPHG\

7\UH SUHVVXUH RI VWHHUDEOH ZKHHOV WRR ORZ� &KHFN WKH W\UH SUHVVXUH�
,QFUHDVH WKH W\UH SUHVVXUH WR WKH VSHFLILHG
YDOXH�

6HPL�WUDLOHU FRXSOLQJ LQVXIILFLHQWO\ OXEULFDWHG RU
GDPDJHG�

,QVSHFW�OXEULFDWH VHPL�WUDLOHU FRXSOLQJ�

0LVDOLJQPHQW RI WKH XQLYHUVDO MRLQWV RI WKH
VWHHULQJ FROXPQ�

&KHFN�DGMXVW WKH SRVLWLRQ RI WKH XQLYHUVDO MRLQWV
LQ UHODWLRQ WR HDFK RWKHU�

$[OH ORDG RI IURQW D[OH WRR ORZ� &KHFN WKH D[OH ORDG DQG DGMXVW WKH ORDGLQJ�

,QFRUUHFW FDVWHU� &KHFN WKH FDVWHU�
$GMXVW WKH FDVWHU XQWLO FRUUHFW�

7LJKW XQLYHUVDO MRLQW RU VWHHULQJ�FROXPQ EHDULQJ� &KHFN WKH XQLYHUVDO MRLQWV DQG WKH
VWHHULQJ�FROXPQ EHDULQJ� 5HSODFH ZRUQ SDUWV�

)ULFWLRQ EHWZHHQ PHFKDQLFDO SDUWV RI WKH
VWHHULQJ PHFKDQLVP �SLWPDQ DUP� VWHHULQJ
URG�VWHHULQJ DUP RU WUDFN URG�WUDFN�URG DUP��

&KHFN WKH PHFKDQLFDO SDUWV RI WKH VWHHULQJ
PHFKDQLVP�

/RRVH VWHHULQJ ER[ RU VWHHULQJ JHDU PRXQWLQJ� &KHFN WKH DWWDFKPHQWV� UHWLJKWHQ WKH EROWV�

7LJKW VZLYHO�D[OH EHDULQJ� &KHFN WKH VZLYHO�D[OH EHDULQJ�

6WHHULQJ�SXPS RXWSXW WRR KLJK� &KHFN WKH SXPS RXWSXW�
&KHFN WKH VPRRWK RSHUDWLRQ RI WKH IORZ�FRQWURO
YDOYH�
5HSODFH WKH SXPS�

3UHVVXUH SRLQW VHW WRR WLJKW� &KHFN WKH SUHVVXUH�SRLQW VHWWLQJ� $GMXVW WKH
SUHVVXUH SRLQW XQWLO FRUUHFW�

([FHVVLYH LQWHUQDO VWHHULQJ�ER[ UHVLVWDQFH� &KHFN WKH LQWHUQDO VWHHULQJ�ER[ UHVLVWDQFH�
5HSODFH WKH VWHHULQJ ER[�

,QWHUQDO GHIHFW LQ WKH VWHHULQJ ER[� 5HSODFH WKH VWHHULQJ ER[�

�
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)$8/7� &,5&8,7 � :$51,1* /$03 67$<6 /,7

3RVVLEOH FDXVH 5HPHG\

6KRUW FLUFXLW LQ WKH ZLUH IURP WKH ZDUQLQJ ODPS WR
WKH RXWSXW LQGLFDWRU�

&KHFN�UHSDLU ZLULQJ�

'HIHFWLYH RXWSXW LQGLFDWRU� 5HPRYH WKH FRYHU RI WKH UHVHUYRLU RI FLUFXLW �
DQG FKHFN� ZLWK WKH HQJLQH DW LGOLQJ VSHHG� LI RLO
LV UHWXUQHG�
:KHQ LQ GRXEW� FKHFN WKH PDLQ VWHHULQJ SXPS
RXWSXW�
5HSODFH WKH RXWSXW LQGLFDWRU�

&LUFXLW � RLO OHYHO WRR ORZ� &KHFN WKH RLO OHYHO�
7RS XS RLO DQG EOHHG WKH V\VWHP�

7KHUH LV DLU LQ WKH V\VWHP� %OHHG WKH V\VWHP�

6WHHULQJ�RLO OLQHV RI FLUFXLW � NLQNHG RU SLQFKHG
RII�

&KHFN�UHDGMXVW WKH URXWLQJ RI WKH VWHHULQJ�RLO
OLQHV�

0DLQ VWHHULQJ�SXPS RXWSXW WRR ORZ� &KHFN WKH PDLQ VWHHULQJ�SXPS RXWSXW�
5HSODFH WKH PDLQ VWHHULQJ SXPS�

)$8/7� &,5&8,7 � :$51,1* /$03 67$<6 /,7

3RVVLEOH FDXVH 5HPHG\

6KRUW FLUFXLW LQ WKH ZLUH IURP WKH ZDUQLQJ ODPS WR
WKH RXWSXW LQGLFDWRU�

&KHFN�UHSDLU ZLULQJ�

'HIHFWLYH RXWSXW LQGLFDWRU� &DUU\ RXW WKH IXQFWLRQ WHVW IRU WKH HPHUJHQF\
VWHHULQJ PHFKDQLVP�
5HSODFH WKH RXWSXW LQGLFDWRU�

&LUFXLW � RLO OHYHO WRR ORZ� &KHFN WKH RLO OHYHO�
7RS XS RLO DQG EOHHG WKH V\VWHP�

7KHUH LV DLU LQ WKH V\VWHP� %OHHG WKH V\VWHP�

6WHHULQJ�RLO OLQHV RI FLUFXLW � NLQNHG RU SLQFKHG
RII�

&KHFN�UHDGMXVW WKH URXWLQJ RI WKH VWHHULQJ�RLO
OLQHV�

(PHUJHQF\ VWHHULQJ�SXPS RXWSXW WRR ORZ� &KHFN WKH HPHUJHQF\ VWHHULQJ�SXPS RXWSXW�
5HSODFH WKH HPHUJHQF\ VWHHULQJ SXPS�
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)$8/7� -2/7,1* 2) 7+( 67((5,1* :+((/

3RVVLEOH FDXVH 5HPHG\

$LU LQ WKH V\VWHP� &KHFN WKH VWHHULQJ�RLO OHYHO DQG EOHHG WKH
V\VWHP�

:RUQ RU ORRVH VKRFN DEVRUEHUV RQ WKH VWHHUDEOH
D[OH�V��

7LJKWHQ WKH DWWDFKPHQW�
5HSODFH WKH VKRFN DEVRUEHUV�

6WHHULQJ�SXPS RXWSXW WRR ORZ� &KHFN WKH VWHHULQJ�SXPS RXWSXW�

/RRVH VWHHULQJ URG� WUDFN URG� VWHHULQJ JHDU
PRXQWLQJ RU VWHHULQJ ER[�

&KHFN�WLJKWHQ WKH DWWDFKPHQW RI WKHVH
FRPSRQHQWV�

([FHVVLYH LQWHUQDO VWHHULQJ�ER[ SOD\� &KHFN WKH LQSXW VKDIW SOD\�
&KHFN WKH VWHHULQJ�ER[ SUHVVXUH SRLQW�
5HSODFH WKH VWHHULQJ ER[�

)$8/7� 9,%5$7,216 ,1 7+( 67((5,1* :+((/

3RVVLEOH FDXVH 5HPHG\

'LUW EHWZHHQ ZKHHO ULP DQG KXE� 5HPRYH WKH ZKHHO DQG FOHDQ WKH ZKHHO ULP DQG
KXE�
,QVWDOO WKH ZKHHO DV VSHFLILHG�

:KHHO VWXGV KDYH QRW EHHQ WLJKWHQHG HYHQO\� /RRVHQ DOO QXWV DQG WLJKWHQ WKHVH DV VSHFLILHG�

:KHHO LPEDODQFH� %DODQFH ZKHHO VWDWLFDOO\ DQG G\QDPLFDOO\�

)$8/7� $,5 ,1 7+( 67((5,1* 2,/

3RVVLEOH FDXVH 5HPHG\

5HVHUYRLU RLO OHYHO WRR ORZ� &KHFN WKH RLO OHYHO�
7RS XS RLO�
&KHFN IRU OHDNV�

3RRU VHDOLQJ RI WKH VXSSO\�OLQH FRQQHFWLRQV� &KHFN WKH FRQQHFWLRQV�
5HSODFH WKH KRVH ILWWHG ZLWK WKH KRVH FOLSV�

3RURXV VXSSO\ OLQH� 5HSODFH WKH KRVH ILWWHG ZLWK WKH KRVH FOLSV�

3RRU LQWHUQDO VHDOLQJ RI WKH VWHHULQJ SXPS� 5HSODFH WKH VWHHULQJ SXPS�
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)$8/7� 67((5,1*�2,/ /($.$*(

3RVVLEOH FDXVH 5HPHG\

/HDNLQJ GHOLYHU\ RU UHWXUQ OLQH�
/HDNLQJ GHOLYHU\ RU UHWXUQ OLQH FRQQHFWLRQ�
/HDNLQJ UHVHUYRLU FRQQHFWLRQ OLQH�

&KHFN WKH OLQHV DQG WKH OLQH FRQQHFWLRQV�
7LJKWHQ OLQHV VHFXUHO\�
5HSODFH WKH OLQH�

/HDNLQJ UHVHUYRLU� 5HSODFH WKH UHVHUYRLU�

/HDNLQJ VWHHULQJ SXPS� &KHFN WKH VHDOLQJ RI WKH SXPS KRXVLQJ DW WKH
PDLQ VWHHULQJ SXPS DQG WKH VHDOLQJ RI WKH SOXJ
DW WKH UHDU RI WKH VWHHULQJ SXPS�
&KHFN WKH VHDOLQJ RI WKH SXPS KRXVLQJ DW WKH
HPHUJHQF\ VWHHULQJ SXPS� WKH VHDOLQJ RI WKH
SOXJV DW WKH SXPS KRXVLQJ DQG WKH VHDOLQJ RI WKH
SOXJ DW WKH UHDU RI WKH SXPS�
5HSODFH WKH 2�ULQJ FRQFHUQHG�

/HDNLQJ VWHHULQJ ER[� &KHFN WKH IROORZLQJ VHDOV DW WKH VWHHULQJ ER[�
� LQSXW VKDIW VHDOLQJ ULQJ
� VHFWRU�VKDIW RLO VHDO LQ VLGH FRYHU

�SODVWLF SOXJ�
� VLGH�FRYHU JDVNHW
� YDOYH ERG\�F\OLQGHU
� VHFWRU�VKDIW RLO VHDO DW SLWPDQ�DUP VLGH
� YDULRXV SOXJV
� DGMXVWLQJ EROW ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV

'HSHQGLQJ RQ WKH OHDN FRQFHUQHG� UHSODFH WKH
LQSXW�VKDIW RLO VHDO� WKH VHFWRU�VKDIW RLO VHDOV� WKH
VLGH�FRYHU JDVNHW� WKH VHDOLQJ ULQJV RI WKH
YDULRXV SOXJV DQG WKH DGMXVWLQJ EROW�

5HSODFH WKH VWHHULQJ ER[ LQ WKH FDVH RI OHDNV
RWKHU WKDQ GHVFULEHG DERYH�

7KH PHOWLQJ SRLQW RI WKH JUHDVH IRXQG EHKLQG WKH
GXVW VHDO RI WKH VHFWRU VKDIW RU WKH LQSXW VKDIW LV
WRR ORZ�
,W VHHPV OLNH WKH VWHHULQJ ER[ LV OHDNLQJ� EXW LQ
IDFW WKH JUHDVH KDV PHOWHG�

5HSODFH WKH JUHDVH E\ WKH VSHFLILHG JUHDVH
�PHOWLQJ SRLQW����E&��
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6WHHULQJ PHFKDQLVP� JHQHUDO ��;) VHULHV

����

6281'
1RWH�
7KH VWHHULQJ PHFKDQLVP DOZD\V SURGXFHV
VRXQGV�
1RUPDO VRXQGV�
� D KLVVLQJ VRXQG LQ WKH VWHHULQJ ER[ ZKLOH

VWHHULQJ� 7KH VRXQG OHYHO GHSHQGV RQ WKH
V\VWHP SUHVVXUH�

� DQ LQFUHDVLQJ VRXQG OHYHO ZKHQ RSHQLQJ WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH�

� D PD[LPXP VRXQG OHYHO ZKHQ RSHQLQJ WKH
SUHVVXUH�OLPLWLQJ YDOYH�

� WKH HPHUJHQF\ VWHHULQJ SXPS �SOXQJHU
SXPS� SURGXFHV D FRQVLGHUDEO\ KLJKHU
VRXQG OHYHO WKDQ WKH PDLQ VWHHULQJ SXPS
�YDQH SXPS��

)$8/7� 67((5,1* 3803 352'8&(6 $ 648($/,1* 6281' :+,/( 67((5,1*

3RVVLEOH FDXVH 5HPHG\

2LO OHYHO WRR ORZ� FDXVLQJ WKH VWHHULQJ SXPS WR
GUDZ DLU�

&KHFN WKH RLO OHYHO�
7RS XS RLO DQG FKHFN IRU OHDNV�

$LU LQ WKH VWHHULQJ RLO� &KHFN WKH RLO IRU WKH SUHVHQFH RI DLU �IRDPLQJ��
%OHHG WKH V\VWHP DQG ILQG WKH FDXVH�

6XSSO\ OLQH NLQNHG RU SLQFKHG RII� &KHFN WKH VXSSO\ OLQH�

7KH VXSSO\ RSHQLQJ LQ WKH UHVHUYRLU LV �SDUWLDOO\�
EORFNHG�

&KHFN WKH VXSSO\ RSHQLQJ LQ WKH UHVHUYRLU�

)$8/7� 7+( 67((5,1* 3803 352'8&(6 $ ',))(5(17 6281' :+(1 $7 ,'/,1* 63(('
7+( 6281' /(9(/ ,1&5($6(6 :+(1 7+( (1*,1( 63((' ,1&5($6(6

3RVVLEOH FDXVH 5HPHG\

:RUQ VWHHULQJ SXPS� 5HSODFH WKH VWHHULQJ SXPS�
5HSODFH WKH VWHHULQJ RLO�
&OHDQ WKH UHVHUYRLU DQG WKH OLQHV�
5HSODFH WKH ILOWHU�

)$8/7� :+(1 67((5,1* 7+( 6281' 2) 0(7$/ 6&5$3,1* $*$,167 0(7$/ ,6 +($5'

3RVVLEOH FDXVH 5HPHG\

/RRVH VWHHULQJ ER[� VWHHULQJ JHDU PRXQWLQJ RU
SLWPDQ DUP�

&KHFN WKH DWWDFKPHQW RI WKH FRPSRQHQWV�
7LJKWHQ WKH EROWV WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH�

3OD\ LQ D VWHHULQJ�URG RU WUDFN�URG EDOO MRLQW� &KHFN WKH EDOO MRLQWV�
5HSODFH WKH EDOO MRLQW�

7KHUH LV IULFWLRQ EHWZHHQ WKH
VWHHULQJ�PHFKDQLVP FRPSRQHQWV�

7XUQ WKH VWHHULQJ PHFKDQLVP FDUHIXOO\ IURP RQH
VWRS WR WKH RWKHU DQG FKHFN WKH PHFKDQLFDO SDUW
RI WKH VWHHULQJ PHFKDQLVP IRU IULFWLRQ�

3OD\ RI WKH VWHHULQJ�FROXPQ VOLGLQJ MRLQW� &KHFN WKH VOLGLQJ MRLQW IRU ZHDU�
5HSODFH WKH VOLGLQJ MRLQW�
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&217(176
3DJH 'DWH

�� 6$)(7< ,16758&7,216 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� RQH�FLUFXLW V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� WZR�FLUFXLW V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP GHVFULSWLRQ� RQH�FLUFXLW V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP GHVFULSWLRQ� WZR�FLUFXLW V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,163(&7,21 $1' $'-8670(17 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLQJ WKH VWHHULQJ PHFKDQLVP XVLQJ D SUHVVXUH JDXJH ��� ����� � � � � � � � � � � � � � � � � �
��� ,QVSHFWLQJ WKH VWHHULQJ PHFKDQLVP XVLQJ WKH WHVW�HTXLSPHQW FDVH ��� ����� � � � � � � � � � � � �
��� ,QVSHFWLRQ RI VHFRQG FLUFXLW LQ WZR�FLUFXLW VWHHULQJ V\VWHP ���� ����� � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ RI VWHHULQJ�ER[ DWWDFKPHQW ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ K\GUDXOLF FHQWUDO SRVLWLRQ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� '5$,1,1* $1' ),//,1* ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'UDLQLQJ DQG ILOOLQJ�EOHHGLQJ� RQH�FLUFXLW VWHHULQJ V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � �
��� 'UDLQLQJ DQG ILOOLQJ�EOHHGLQJ� WZR�FLUFXLW VWHHULQJ V\VWHP ��� ����� � � � � � � � � � � � � � � � � � � � � �
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�� 6$)(7< ,16758&7,216
7KH VWHHULQJ PHFKDQLVP LV RQH RI WKH PRVW
LPSRUWDQW V\VWHPV IRU WKH VDIHW\ RI WKH YHKLFOH�
7KDW LV ZK\ WKH VWHHULQJ PHFKDQLVP VKRXOG EH
WUHDWHG DFFRUGLQJO\ GXULQJ PDLQWHQDQFH DQG
UHSDLU DFWLYLWLHV� $OZD\V ZRUN LQ D FOHDQ
HQYLURQPHQW� HYHQ WKH VOLJKWHVW FRQWDPLQDWLRQ LQ
WKH V\VWHP FDQ FDXVH IDXOWV�

5HSDLU DQG PDLQWHQDQFH DFWLYLWLHV WR WKH
VWHHULQJ PHFKDQLVP PXVW RQO\ EH FDUULHG RXW E\
H[SHULHQFHG PHFKDQLFV ZLWK VXIILFLHQW WUDLQLQJ�

7LJKWHQ DOO FRQQHFWLRQV WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXHV�

$OZD\V FKHFN OLQH FRQQHFWLRQV IRU OHDNV DIWHU
WLJKWHQLQJ�

,I WKH YHKLFOH KDV EHHQ LQYROYHG LQ D FROOLVLRQ LQ
ZKLFK WKH VWHHULQJ ER[ RU RWKHU FRPSRQHQWV RI
WKH VWHHULQJ PHFKDQLVP KDYH �SRVVLEO\� EHHQ
GDPDJHG� WKH VWHHULQJ ER[ VKRXOG DOZD\V EH
VHQW WR '$) IRU LQVSHFWLRQ RU EH UHSODFHG� 7KLV
LQVWUXFWLRQ HYHQ DSSOLHV LI QR H[WHUQDO GDPDJH LV
YLVLEOH� ,Q WKH FROOLVLRQ� WKH VWHHULQJ ER[ PD\
KDYH VXVWDLQHG LQWHUQDO GDPDJH� FDXVLQJ LW WR EH
XQUHOLDEOH�
7KH RWKHU �SRVVLEO\� GDPDJHG FRPSRQHQWV RI
WKH VWHHULQJ PHFKDQLVP VXFK DV WKH VWHHULQJ
DQG WUDFN URGV� VWHHULQJ DQG WUDFN DUPV�
VWHHULQJ JHDU PRXQWLQJ� SLWPDQ DUP DQG WKH
DWWDFKPHQWV RI WKHVH FRPSRQHQWV VKRXOG
DOZD\V EH FKHFNHG IRU GLVWRUWLRQV� FUDFNV�
IUDFWXUHV� HWF�
,I SRVVLEOH� DOO FRPSRQHQWV VKRXOG EH PDJQDIOX[
WHVWHG�
'DPDJHG FRPSRQHQWV PXVW DOZD\V EH
UHSODFHG� HYHQ ZKHQ LQ GRXEW DERXW WKHLU
FRQGLWLRQ�

&RPSRQHQWV PXVW RQO\ EH UHSODFHG E\ '$)
FRPSRQHQWV�

'R QRW WDNH DQ\ FKDQFHV� DQG UHSODFH
FRPSRQHQWV ZKHQ LQ GRXEW�

:HOGLQJ RI VWHHULQJ�PHFKDQLVP FRPSRQHQWV LV
SURKLELWHG�

6WUDLJKWHQLQJ RI VWHHULQJ�PHFKDQLVP
FRPSRQHQWV LV SURKLELWHG�
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6DIHW\ LQVWUXFWLRQV ��;) VHULHV

���

$Q LQFRUUHFW SUHVVXUH�SRLQW VHWWLQJ ZLOO DIIHFW WKH
YHKLFOH·V VWHHULQJ FKDUDFWHULVWLFV�

$OZD\V WDNH D WHVW GULYH DIWHU FRPSOHWLQJ
PDLQWHQDQFH RU UHSDLU DFWLYLWLHV RQ WKH VWHHULQJ
PHFKDQLVP� 'XULQJ WKLV WHVW GULYH� EH DZDUH WKDW
WKH VWHHULQJ PHFKDQLVP PLJKW QRW IXQFWLRQ
SURSHUO\�
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�� 5HVHUYRLU
�� )LOWHU
�� 6XSSO\ SLSH
�� 6WHHULQJ SXPS
�� 'HOLYHU\ SLSH
�� 6WHHULQJ ER[
�� 5HWXUQ SLSH
�� $X[LOLDU\ F\OLQGHU �LI SUHVHQW�
�� $X[LOLDU\�F\OLQGHU OLQHV
��� $X[LOLDU\�F\OLQGHU OLQHV
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��� 29(59,(: '5$:,1*� 7:2�&,5&8,7 6<67(0

4

R1
R2 P2

P1
C1C2

+

1

3

5

6

13

15

21

16

14

17

18

20

9 10

11

12

8

19

2

S7 00 438 

7

�� 0DLQ VWHHULQJ SXPS UHVHUYRLU
�� )LOWHU
�� 0DLQ VWHHULQJ SXPS VXSSO\ OLQH
�� 0DLQ VWHHULQJ SXPS
�� 0DLQ VWHHULQJ SXPS GHOLYHU\ OLQH
�� 9DOYH ERG\
�� 6WHHULQJ ER[
�� 0DLQ VWHHULQJ SXPS UHWXUQ OLQH
�� $X[LOLDU\�F\OLQGHU OLQH
��� $X[LOLDU\ F\OLQGHU
��� $X[LOLDU\�F\OLQGHU OLQH

��� &RQQHFWLRQ OLQH UHVHUYRLUV
��� (PHUJHQF\ VWHHULQJ SXPS UHVHUYRLU
��� )LOWHU
��� (PHUJHQF\ VWHHULQJ SXPS VXSSO\ OLQH
��� (PHUJHQF\ VWHHULQJ SXPS
��� (PHUJHQF\ VWHHULQJ SXPS GHOLYHU\ OLQH
��� (PHUJHQF\ VWHHULQJ SXPS UHWXUQ OLQH
��� 0DLQ VWHHULQJ SXPS RXWSXW LQGLFDWRU
��� (PHUJHQF\ VWHHULQJ SXPS RXWSXW LQGLFDWRU
��� 3UHVVXUH OLPLWLQJ YDOYH
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)URP WKH UHVHUYRLU ��� PRXQWHG RYHU WKH
VWHHULQJ SXPS ��� WKH RLO IORZV WKURXJK WKH
VXSSO\ OLQH ��� WR WKH VWHHULQJ SXPS ����
7KH VWHHULQJ SXPS LV D QRQ�UHJHQHUDWLYH
LPSHOOHU�EODGH SXPS� :KHQ WKH SXPS LV
VXSSO\LQJ RLO� WKH VWHHULQJ SXPS ��� GRHV
EHFRPH UHJHQHUDWLYH� WKXV FDXVLQJ D QHJDWLYH
SUHVVXUH LQ WKH VXSSO\ OLQH ����
7KH VWHHULQJ SXPS ��� SXPSV WKH RLO WKURXJK WKH
GHOLYHU\ OLQH ��� WR WKH VWHHULQJ ER[ ����

)URP WKH VWHHULQJ ER[ ��� WKH RLO LV UHWXUQHG WR
WKH UHVHUYRLU ��� WKURXJK WKH UHWXUQ OLQH ���� 7KH
UHWXUQ OLQH DOZD\V KDV D ORZ SUHVVXUH�
$W D PD[LPXP SXPS RXWSXW DSSUR[� ��� RI WKH RLO
LV SDVVHG WKURXJK WKH ILOWHU ��� DQG DSSUR[� ��� RI
WKH RLO LV SXPSHG WR WKH UHVHUYRLU ����
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7KH SUHVVXUH LQ WKH GHOLYHU\ OLQH ��� YDULHV DQG
GHSHQGV RQ WKH VWHHULQJ IRUFH� ,I WKHUH LV QR
VWHHULQJ DFWLRQ� WKH GHOLYHU\ OLQH LV DW FLUFXODWLRQ
SUHVVXUH�
,I D VWHHULQJ DFWLRQ WDNHV SODFH� WKH SUHVVXUH LQ
WKH GHOLYHU\ OLQH FDQ LQFUHDVH WR WKH SUHVHW YDOXH
RI WKH SUHVVXUH�UHOLHI YDOYH�
7KLV PD[LPXP SUHVVXUH FDQ RFFXU ZKHQ WKH
YHKLFOH LV VWHHUHG ZKLOH DW VWDQGVWLOO RQ D
VNLG�UHVLVWDQW URDG VXUIDFH RU ZKHQ WKH YHKLFOH
LV SDUNHG DJDLQVW D FXUE DQG WKH VWHHULQJ ZKHHO
LV WXUQHG�
:KHQ DW PD[LPXP SUHVVXUH D PDMRU
WUDQVPLVVLRQ RI HQHUJ\ ZLOO WDNH SODFH� UHVXOWLQJ
LQ WKH UHOHDVH RI PXFK KHDW� ,I WKLV VLWXDWLRQ ODVWV
WRR ORQJ� WKH VWHHULQJ SXPS FDQ EH GDPDJHG E\
WKH KHDW GHYHORSPHQW�

7KH VWHHULQJ SXPS LV FDSDEOH RI JHQHUDWLQJ D
YHU\ KLJK SUHVVXUH LQ D VKRUW ZKLOH �GHSHQGLQJ
RQ WKH SXPS W\SH XS WR DSSUR[� ��� EDU�� 7KLV
YHU\ KLJK SUHVVXUH FDQ FDXVH FHUWDLQ
VWHHULQJ�PHFKDQLVP FRPSRQHQWV WR EHFRPH
RYHUORDGHG RU HYHQ WR EUHDN RII�
$ SUHVVXUH�OLPLWLQJ YDOYH LV LQWHQGHG WR SURWHFW
WKH VWHHULQJ PHFKDQLVP DJDLQVW H[FHVVLYH
SUHVVXUH� 7KH V\VWHP SUHVVXUH PD\ QRW EH
LQFUHDVHG�

7KH SUHVVXUH�OLPLWLQJ YDOYH LV ORFDWHG LQ WKH
VWHHULQJ ER[� 7KLV FDQ EH FKHFNHG XVLQJ WKH
W\SH SODWH RQ WKH VWHHULQJ ER[�
,I D SUHVVXUH YDOXH LV PHQWLRQHG RQ WKH W\SH
SODWH� WKH FRPSRQHQW FRQFHUQHG FRQWDLQV D
SUHVVXUH�OLPLWLQJ YDOYH�

,W FDQ EH YHU\ GDQJHURXV WR UHSODFH
WKH VWHHULQJ ER[ RU WKH VWHHULQJ
SXPS E\ D GLIIHUHQW W\SH ZLWKRXW
'$)·V H[SUHVV SHUPLVVLRQ� 6XFK
UHSODFHPHQWV DUH WKHUHIRUH
SURKLELWHG� ,I WKH RULJLQDO W\SH LV QR
ORQJHU DYDLODEOH� '$) ZLOO VXSSO\
DQRWKHU DSSURYHG W\SH�

7KH VWHHULQJ PHFKDQLVP FDQ FRQWDLQ DQ
DX[LOLDU\ F\OLQGHU ��� IRU DGGLWLRQDO VWHHULQJ
SRZHU� 7KLV DX[LOLDU\ F\OLQGHU LV ORFDWHG SDUDOOHO
WR WKH VWHHULQJ�ER[ F\OLQGHU DQG LV VXSSOLHG ZLWK
RLO WKURXJK WKH VWHHULQJ ER[�

�

����



�
��;) VHULHV *HQHUDO

67((5,1* 0(&+$1,60� *(1(5$/

���

7KH VWHHULQJ ER[ FRQWDLQV D VXFWLRQ YDOYH�
,Q WKH FDVH RI PHFKDQLFDO VWHHULQJ ZKHQ WKH
VWHHULQJ SXPS KDV IDLOHG� WKH VWHHULQJ RLO LV
GUDZQ LQ WKURXJK WKH VXFWLRQ YDOYH� ,Q WKLV
VLWXDWLRQ� WKH FRQWURO YDOYH LV E\SDVVHG�
7KH VXFWLRQ YDOYH SUHYHQWV H[FHVVLYH
XQGHUSUHVVXUH LQ WKH VWHHULQJ ER[ ZKLFK ZRXOG
PDNH PHFKDQLFDO VWHHULQJ YHU\ GLIILFXOW�
7KH XQGHUSUHVVXUH ZKLFK LV FDXVHG E\ WKH
PHFKDQLFDO VWHHULQJ ZKHQ WKH VWHHULQJ SXPS
KDV IDLOHG� ZLOO RSHQ WKH VXFWLRQ YDOYH� ,Q WKDW
FDVH WKH VWHHULQJ RLO QHHG QRW EH GUDZQ LQ E\
WKH FRQWURO YDOYH� ZKLFK ZRXOG UHVXOW LQ
FRQVLGHUDEOH UHVLVWDQFH�
:KHQ WKH VWHHULQJ SXPS LV DFWLYH� WKH V\VWHP
SUHVVXUH NHHSV WKH VXFWLRQ YDOYH FORVHG�
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'XULQJ QRUPDO RSHUDWLRQ WKH HQJLQH�GULYHQ PDLQ
VWHHULQJ SXPS ��� VXSSOLHV RLO WR WKH GXDO�FLUFXLW
YDOYH ��� ZKLFK LV SDUW RI WKH VWHHULQJ ER[ ����
7KH RLO DUULYHV DW WKH VWHHULQJ ER[ ��� WKURXJK
WKH GXDO�FLUFXLW YDOYH ���� ,I DQ DX[LOLDU\ F\OLQGHU
���� LV FRQQHFWHG� WKH GXDO�FLUFXLW YDOYH ��� DOVR
FRQWUROV WKH RLO VXSSO\ WR WKH DX[LOLDU\ F\OLQGHU�
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7KH HPHUJHQF\ VWHHULQJ SXPS ���� LV DWWDFKHG
WR WKH JHDUER[ DQG LV GULYHQ E\ WKH JHDUER[
RXWSXW VKDIW� $W D YHKLFOH URDG VSHHG H[FHHGLQJ
DSSUR[� �� NP SHU KRXU� WKH HPHUJHQF\ IXHO
SXPS VXSSOLHV VXIILFLHQW RLO� 'XULQJ QRUPDO
RSHUDWLRQ� WKH RLO IURP WKH HPHUJHQF\ VWHHULQJ
SXPS LV UHWXUQHG WR WKH HPHUJHQF\ VWHHULQJ
SXPS UHVHUYRLU ���� YLD WKH GXDO�FLUFXLW YDOYH ����

5HVHUYRLUV ��� DQG ���� DUH LQWHUFRQQHFWHG E\
DQ RYHUIORZ OLQH ����� 7KLV OLQH LV FRQQHFWHG LQ
VXFK D ZD\ WKDW LI RQH RI WKH FLUFXLWV OHDNV WKH
RWKHU FLUFXLW UHPDLQV IXQFWLRQDO�

,I WKH RLO RXWSXW RI WKH PDLQ VWHHULQJ SXPS ���
EHFRPHV WRR ORZ� WKH WZR�FLUFXLW YDOYH ��� DGGV
WKH RXWSXW RI WKH HPHUJHQF\ VWHHULQJ SXPS ����
WR WKH UHPDLQLQJ RXWSXW RI WKH PDLQ VWHHULQJ
SXPS ���� 7KH UHWXUQ OLQH ��� RI WKH PDLQ
VWHHULQJ SXPS LV DOVR FXW RII�
7KH RXWSXW RI ERWK SXPSV LV UHWXUQHG WR WKH
HPHUJHQF\ VWHHULQJ SXPS UHVHUYRLU �����
,I PRUH RLO LV VXSSOLHG WR WKH HPHUJHQF\ VWHHULQJ
SXPS UHVHUYRLU WKDQ LV GUDZQ LQ E\ WKH
HPHUJHQF\ VWHHULQJ SXPS� WKH H[FHVV RLO LV
GLVFKDUJHG WR WKH PDLQ VWHHULQJ SXPS UHVHUYRLU
��� WKURXJK WKH RYHUIORZ OLQH �����

7KH VWHHULQJ ER[ LV SURYLGHG ZLWK DQ H[WUD YDOYH�
ZKLFK FXWV RII WKH RLO VXSSO\ WR WKH DX[LOLDU\
F\OLQGHU ���� DQG FRQQHFWV ERWK OLQHV ��� DQG
���� RI WKH DX[LOLDU\ F\OLQGHU ZKHQ WKH RXWSXW RI
WKH PDLQ VWHHULQJ SXPS LV WRR ORZ�

$ GHWHFWLRQ VZLWFK ���� KDV EHHQ ILWWHG LQ WKH
GXDO�FLUFXLW YDOYH ���� 7KLV VZLWFK LV DFWLYDWHG LI
WKH RLO RXWSXW RI WKH PDLQ VWHHULQJ SXPS ���
EHFRPHV WRR ORZ� 7KH GHWHFWLRQ VZLWFK ����
DFWLYDWHV WKH ZDUQLQJ OLJKW RI FLUFXLW � LI WKH
HPHUJHQF\ VWHHULQJ SXPS ���� LV DFWLYDWHG�
7KH RXWSXW LQGLFDWRU ���� IRU FLUFXLW � LV ILWWHG LQ
WKH OLQH FRQQHFWLRQ 3� �HPHUJHQF\ VWHHULQJ
SXPS ���� GHOLYHU\�OLQH FRQQHFWLRQ WR GXDO�FLUFXLW
YDOYH��
,I WKH RXWSXW RI HPHUJHQF\ VWHHULQJ SXPS ���� LV
WRR ORZ� WKH RXWSXW LQGLFDWRU ���� DFWLYDWHV WKH
ZDUQLQJ ODPS RI FLUFXLW ��
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1RWH�
,I WKH YHKLFOH LV DW VWDQGVWLOO RU GULYLQJ YHU\
VORZO\� UHVXOWLQJ LQ DQ RXWSXW RI WKH HPHUJHQF\
VWHHULQJ SXPS ZKLFK LV ]HUR RU WRR ORZ� WKH
ZDUQLQJ ODPS RI FLUFXLW � ZLOO OLJKW XS�

$ SUHVVXUH�OLPLWLQJ YDOYH ���� LV ILWWHG LQ WKH
GHOLYHU\ OLQH ���� RI WKH HPHUJHQF\ VWHHULQJ
SXPS ����� 7KH IXQFWLRQ RI WKLV YDOYH LV WR VHUYH
SHDN GHPDQGV ZKLFK FDQ RFFXU ZKHQ VZLWFKLQJ
FLUFXLW � RQ DQG RII�
:KHQ WKH YDOYH RSHQV� WKH GHOLYHU\ OLQH ���� LV
FRQQHFWHG ZLWK VXSSO\ OLQH �����
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1RWH�
$ TXLFN FKHFN RI WKH VWHHULQJ PHFKDQLVP FDQ EH
FDUULHG RXW XVLQJ D SUHVVXUH JDXJH� 7R WKLV HQG
WKH VDPH SUHVVXUH JDXJH FDQ EH XVHG DV ZDV
XVHV IRU WKH DGMXVWPHQW RI WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYHV�
$ SUHVVXUH JDXJH DOORZV \RX WR FDUU\ RXW RQO\ D
OLPLWHG DPRXQW RI PHDVXUHPHQWV� 7R WHVW WKH
VWHHULQJ SXPS �RXWSXW LQ O�PLQ� DW D FHUWDLQ
SUHVVXUH� DQG WKH VWHHULQJ�ER[ FRQGLWLRQ
�LQWHUQDO VHDOLQJ� SOD\V� \RX ZLOO QHHG D
WHVW�HTXLSPHQW FDVH�
,I WKH FDXVH RI WKH SUREOHP FDQQRW EH IRXQG
XVLQJ WKH SUHVVXUH JDXJH� WKH VWHHULQJ
PHFKDQLVP VKRXOG EH GLDJQRVHG XVLQJ WKH
WHVWLQJ FDVH�

%ORFN WKH YHKLFOH VR WKDW LW FDQQRW
VOLGH RII WKH MDFN RU WKH WXUQLQJ
SODWHV�
%H FDUHIXO ZKHQ ILWWLQJ WKH �� PP
ILOOHU SLHFH EHWZHHQ WKH DGMXVWLQJ
EROW DQG WKH D[OH VWRS� EHFDXVH WKLV
FRXOG UHVXOW LQ OLPEV JHWWLQJ
WUDSSHG�

%HIRUH WKH SUHVVXUH JDXJH LV FRQQHFWHG�
�� ,QVSHFW WKH VWHHULQJ�ER[ DWWDFKPHQW�
�� ,QVSHFW WKH K\GUDXOLF FHQWUDO SRVLWLRQ�
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,QVSHFWLQJ WKH VWHHULQJ PHFKDQLVP XVLQJ D
SUHVVXUH JDXJH
�� &RQQHFW WKH SUHVVXUH JDXJH

�'$) QR� �������� WR WKH 7�SLHFH LQ WKH
GHOLYHU\ OLQH�

1RWH�
/DWHU YHUVLRQV DUH QRW HTXLSSHG ZLWK D
7�SLHFH� )RU WKHVH YHUVLRQV� D 7�SLHFH PXVW
EH ILWWHG LQ WKH GHOLYHU\ OLQH�

0DNH VXUH WKDW WKH 7�SLHFH LV FRQQHFWHG DV
TXLFNO\ DV SRVVLEOH WR SUHYHQW DLU IURP
HQWHULQJ WKH V\VWHP�
&KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU FRQQHFWLQJ WKH 7�SLHFH DQG WRS XS WKH
RLO LI UHTXLUHG�

�� :DUP WKH VWHHULQJ RLO DV GHVFULEHG EHORZ�
XQWLO WKH KRVHV DUH KDQG ZDUP DW OHDVW�
� -DFN XS WKH VWHHUDEOH D[OH�V��
� 6HW WKH HQJLQH VSHHG DW

���� � ���� USP�
� $FWLYDWH WKH VWHHULQJ PHFKDQLVP IRU

� VHFRQGV DW LWV PD[LPXP� PDNLQJ
VXUH WKDW WKH SUHVVXUH GRHV QRW H[FHHG
�� EDU�

� 'R QRW WRXFK WKH VWHHULQJ ZKHHO IRU
� VHFRQGV�

� &RQWLQXH WKLV RSHUDWLRQ XQWLO WKH
UHTXLUHG WHPSHUDWXUH LV UHDFKHG�

�� 0HDVXUH WKH FLUFXODWLRQ SUHVVXUH�
� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�
� 7DNH WKH SUHVVXUH�JDXJH UHDGLQJ� 7KH

FLUFXODWLRQ SUHVVXUH GHSHQGV RQ WKH
VWHHULQJ�ER[ W\SH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� )URQW�D[OH LQVSHFWLRQ�
� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�
� 3ODFH SURSHU WXUQLQJ SODWHV XQGHU WKH

YHKLFOH·V VWHHUDEOH ZKHHOV�
� 7XUQ WKH VWHHULQJ PHFKDQLVP FDUHIXOO\

IURP WKH FHQWUDO SRVLWLRQ WR ERWK
PD[LPXP ZKHHO GHIOHFWLRQV�

� 7DNH WKH SUHVVXUH�JDXJH UHDGLQJ ZKHQ
DFWLYDWLQJ WKH VWHHULQJ V\VWHP�

� 7KH SUHVVXUH VKRXOG ULVH HYHQO\�

S7 00 187
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�� 7HVW WKH PD[LPXP V\VWHP SUHVVXUH�
� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�
� $FWLYDWH WKH VWHHULQJ PHFKDQLVP DQG ILW

D �� PP ILOOHU SLHFH� VSHFLDO WRRO
�'$) QR� ��������� EHWZHHQ WKH
DGMXVWLQJ EROW DQG WKH D[OH VWRS�

� )LW D WRUTXH ZUHQFK ZLWK D GLDO WR WKH
VWHHULQJ�ZKHHO QXW DQG WLJKWHQ WKH QXW
WR D WLJKWHQLQJ WRUTXH RI �� 1P RQ WKH
WRUTXH ZUHQFK�

� 7DNH WKH PD[LPXP SUHVVXUH UHDGLQJ
RQ WKH SUHVVXUH JDXJH �WKH PD[LPXP
SUHVVXUH VKRXOG QRW EH FRQWLQXHG IRU
PRUH WKDQ � VHFRQGV�� &RPSDUH WKH
SUHVVXUH UHDGLQJ ZLWK WKH VSHFLILHG
YDOXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�
,I WKH PHDVXUHG YDOXH GHYLDWHV PRUH
WKDQ ��� IURP WKH VSHFLILHG YDOXH� WKH
FDXVH VKRXOG EH LGHQWLILHG XVLQJ WKH
WHVW�HTXLSPHQW FDVH�

� 5HSHDW WKH PHDVXUHPHQW XVLQJ WKH
�� PP ILOOHU SLHFH DW WKH RWKHU VLGH RI
WKH IURQW D[OH�

� 5HWLJKWHQ WKH VWHHULQJ�ZKHHO QXW WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

�� 5HPRYH WKH SUHVVXUH JDXJH DQG WKH
7�SLHFH�

�� &KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU FRQQHFWLQJ WKH GHOLYHU\ OLQH DQG WRS XS
WKH RLO LI UHTXLUHG�

�� %OHHG WKH V\VWHP�

S7 00 042
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45Nm
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1RWH�
7KH WHVW�HTXLSPHQW FDVH PDNHV LW SRVVLEOH WR�
� LQVSHFW WKH FRQGLWLRQ RI WKH HQWLUH VWHHULQJ

PHFKDQLVP RQ D UHJXODU EDVLV
� PDNH D UHOLDEOH GLDJQRVLV LI WKH VWHHULQJ

PHFKDQLVP GRHV QRW IXQFWLRQ SURSHUO\�

$Q LQVSHFWLRQ XVLQJ D SUHVVXUH JDXJH ZLOO RQO\
SURYLGH LQIRUPDWLRQ RQ V\VWHP SUHVVXUHV� ZKLFK
LQ VRPH FDVHV PLJKW EH LQVXIILFLHQW WR ILQG D
GHIHFW� +RZHYHU� LW SURYLGHV QR LQIRUPDWLRQ RQ
WKH FRQGLWLRQ RI WKH VWHHULQJ SXPS �RXWSXW� DQG
WKH VWHHULQJ ER[ �LQWHUQDO OHDNDJH�� $V D UHVXOW�
LQ SUDFWLFH VWHHULQJ SXPSV DQG VWHHULQJ ER[HV
DUH RIWHQ UHSODFHG XQQHFHVVDULO\�

(OHFWURQLF WHVW�HTXLSPHQW FDVH
´6HUYRWHVW ���µ
7KH LQVSHFWLRQ UHIHUUHG WR EHORZ LV FDUULHG RXW
XVLQJ WKH ´6HUYRWHVW ���µ WHVW�HTXLSPHQW FDVH�
,W LV DOVR SRVVLEOH WR LQVSHFW WKH VWHHULQJ
PHFKDQLVP XVLQJ VLPLODU HTXLSPHQW� DEOH WR
SHUIRUP WKH VDPH PHDVXUHPHQWV DV WKH
´6HUYRWHVW ���µ�
7KH WHVW�HTXLSPHQW FDVH LV FRQQHFWHG WR WKH
GHOLYHU\ OLQH ZKLFK UXQV IURP WKH VWHHULQJ SXPS
WR WKH VWHHULQJ ER[�
7KH OLQH FRQQHFWLRQ ´(LQJDQJµ LV ILWWHG ZLWK D
ILOWHU ZKLFK� GHSHQGLQJ RQ WKH GHJUHH RI LPSXULW\
RI WKH RLO� VKRXOG EH UHJXODUO\ FOHDQHG�

7KH ´6HUYRWHVW ���µ WHVW�HTXLSPHQW FDVH
FRQVLVWV RI WKH IROORZLQJ SDUWV�
�� &RQQHFWLRQ ´(LQJDQJµ �LQSXW�
�� &RQQHFWLRQ ´$XVJDQJµ �RXWSXW�
�� &RQQHFWLRQ ´7DQNµ
�� &RFN
�� 1RQ�UHWXUQ YDOYH �WKURWWOH�
�� 3UHVVXUH�OLPLWLQJ YDOYH ������� EDU

�VZLWFK RYHU�
�� 2XWSXW PHWHU ���� � ��� O�PLQ�
�� 6ZLWFK IRU RXWSXW PHWHU
�� /RZ�SUHVVXUH JDXJH ���� EDU
��� +LJK�SUHVVXUH JDXJH ����� EDU
��� 7KHUPRPHWHU �����E&
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%ORFN WKH YHKLFOH VR WKDW LW FDQQRW
VOLGH RII WKH MDFN RU WKH WXUQLQJ
SODWHV�
%H FDUHIXO ZKHQ ILWWLQJ WKH �� PP
ILOOHU SLHFH EHWZHHQ WKH DGMXVWLQJ
EROW DQG WKH D[OH VWRS� EHFDXVH WKLV
FRXOG UHVXOW LQ OLPEV JHWWLQJ
WUDSSHG�
2QO\ XVH FRXSOLQJV DQG OLQHV ZKLFK
DUH VXLWHG WR WKH PD[LPXP V\VWHP
SUHVVXUH�

%HIRUH FRQQHFWLQJ WKH WHVW�HTXLSPHQW FDVH
\RX VKRXOG�
�� &OHDQ WKH GHOLYHU\�OLQH FRQQHFWLRQ WR WKH

VWHHULQJ ER[� VHH DUURZ LQ WKH GUDZLQJ�

�� ,QVSHFW WKH VWHHULQJ�ER[ DWWDFKPHQW�

�� ,QVSHFW WKH K\GUDXOLF FHQWUDO SRVLWLRQ�

�� 3ODFH SURSHU WXUQLQJ SODWHV XQGHU WKH
YHKLFOH·V VWHHUDEOH ZKHHOV�

&RQQHFWLQJ WKH WHVW�HTXLSPHQW FDVH
�� &KHFN ZKHWKHU WKH QRQ�UHWXUQ YDOYH ��� RI

WKH ´6HUYRWHVW ���µ LV FRPSOHWHO\ FORVHG�
WKH FRFN ��� KDV EHHQ IXOO\ RSHQHG DQG WKH
SUHVVXUH DGMXVWLQJ GHYLFH ��� RI WKH
SUHVVXUH�OLPLWLQJ YDOYH LV VHW DW ��� EDU�

�� 5HPRYH WKH GHOLYHU\ OLQH IURP WKH VWHHULQJ
ER[� 0DNH VXUH WKDW DV OLWWOH VWHHULQJ RLO DV
SRVVLEOH UXQV RII�

S7 00 172

50

100 150

200

250

5

10 15

20

25
  9 7

8

2

465

10
11
  1
  3

S7 00 020

�

����



�67((5,1* 0(&+$1,60� *(1(5$/
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

���

�� &RQQHFW WKH KRVH IURP WKH ´(LQJDQJµ
FRQQHFWLRQ RI WKH WHVW�HTXLSPHQW FDVH WR
WKH SDUW RI WKH OLQH FRPLQJ IURP WKH PDLQ
VWHHULQJ SXPS�

�� &RQQHFW WKH KRVH IURP WKH ´$XVJDQJµ
FRQQHFWLRQ RI WKH WHVW�HTXLSPHQW FDVH WR
WKH VWHHULQJ ER[�

�� 3ODFH WKH KRVH FRPLQJ IURP WKH ´7DQNµ
FRQQHFWLRQ LQ WKH UHVHUYRLU� $WWDFK WKLV KRVH
WR WKH UHVHUYRLU DQG PDNH VXUH WKDW WKH HQG
RI WKH KRVH VWD\V EHORZ WKH RLO VXUIDFH
�WR SUHYHQW IRDPLQJ��

�� &KHFN WKH VWHHULQJ�RLO OHYHO� DQG DV
QHFHVVDU\ WRS XS�

�� 6WDUW WKH HQJLQH DQG NHHS DQ H\H RQ WKH
VWHHULQJ�RLO OHYHO�

�� %OHHG WKH V\VWHP E\ UXQQLQJ WKH HQJLQH DW
LGOLQJ VSHHG IRU � PLQXWHV� &KHFN WKH
VWHHULQJ�RLO OHYHO DW UHJXODU LQWHUYDOV� DQG DV
QHFHVVDU\ WRS XS� 'R QRW WRXFK WKH VWHHULQJ
ZKHHO GXULQJ WKHVH � PLQXWHV�

%ULQJLQJ WKH VWHHULQJ RLO WR WKH WHVW
WHPSHUDWXUH
�� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�

�� 6ORZO\ FORVH FRFN ���� XQWLO SUHVVXUH
JDXJH ���� UHDGV D SUHVVXUH RI �� EDU�

�� :DLW XQWLO WKH WKHUPRPHWHU ���� UHDGV D
YDOXH RI ��E&�

�� 1RZ RSHQ WKH FRFN ��� FRPSOHWHO\�

,QVSHFWLQJ WKH VWHHULQJ PHFKDQLVP XVLQJ
WKH WHVW�HTXLSPHQW FDVH

1RWH�
� 'XULQJ WKH PHDVXUHPHQWV WKH VWHHULQJ�RLO

WHPSHUDWXUH VKRXOG EH FKHFNHG UHJXODUO\
DQG� LI UHTXLUHG� WKH RLO VKRXOG EH ZDUPHG
DV GHVFULEHG DERYH�

� ,I D GHYLDWLQJ YDOXH LV IRXQG GXULQJ
PHDVXUHPHQWV� WKH FDXVH RI WKLV GHYLDWLRQ
VKRXOG EH WUDFHG DQG UHFWLILHG ILUVW� EHIRUH
FRQWLQXLQJ ZLWK WKH QH[W PHDVXUHPHQW�
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0HDVXULQJ WKH FLUFXODWLRQ SUHVVXUH
�� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�

�� 2SHQ WKH FRFN ��� FRPSOHWHO\�

�� 7KH FLUFXODWLRQ SUHVVXUH LV LQGLFDWHG E\ WKH
SUHVVXUH JDXJH ���� &RPSDUH WKH UHDGLQJ
ZLWK WKH PD[LPXP DGPLVVLEOH YDOXH� VHH
PDLQ JURXS ´7HFKQLFDO GDWDµ�

,QVSHFWLQJ WKH IURQW D[OH
�� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�

�� &KHFN ZKHWKHU WKH FRFN ��� LV IXOO\ RSHQHG�

�� 7XUQ WKH VWHHULQJ PHFKDQLVP FDUHIXOO\ IURP
WKH FHQWUDO SRVLWLRQ WR ERWK PD[LPXP ZKHHO
GHIOHFWLRQV�

�� 7KH SUHVVXUH VKRXOG QRZ ULVH HYHQO\�

7HVWLQJ WKH PD[LPXP V\VWHP SUHVVXUH
�� 5XQ WKH HQJLQH DW LGOLQJ VSHHG�

�� $FWLYDWH WKH VWHHULQJ PHFKDQLVP DQG ILW D
�� PP ILOOHU SLHFH� VSHFLDO WRRO
�'$) QR� ��������� EHWZHHQ WKH DGMXVWLQJ
EROW DQG WKH D[OH VWRS�

�� )LW D WRUTXH ZUHQFK ZLWK D GLDO WR WKH
VWHHULQJ�ZKHHO QXW DQG WLJKWHQ WKH QXW WR D
WLJKWHQLQJ WRUTXH RI �� 1P RQ WKH WRUTXH
ZUHQFK�
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�� 5HDG WKH SUHVVXUH DW WKH SUHVVXUH JDXJH
���� �WKH PD[LPXP SUHVVXUH VKRXOG QRW EH
FRQWLQXHG IRU PRUH WKDQ � VHFRQGV� DQG
FRPSDUH WKH PHDVXUHG YDOXH ZLWK WKH
VSHFLILHG YDOXH� VHH PDLQ JURXS ´7HFKQLFDO
GDWDµ�

�� 5HSHDW WKH PHDVXUHPHQW XVLQJ WKH �� PP
ILOOHU SLHFH DW WKH RWKHU VLGH RI WKH IURQW D[OH�

7HVWLQJ WKH ILQDO OLPLWLQJ SUHVVXUH
�� )XOO\ HQJDJH WKH VWHHULQJ PHFKDQLVP�

�� 6HW WKH HQJLQH VSHHG DW ���� � ���� USP�

�� )LW D WRUTXH ZUHQFK ZLWK D GLDO WR WKH
VWHHULQJ�ZKHHO QXW DQG WLJKWHQ WKH QXW WR D
WLJKWHQLQJ WRUTXH RI �� 1P RQ WKH WRUTXH
ZUHQFK�

�� 7KH SUHVVXUH JDXJH ���� ZLOO LQGLFDWH WKH
ILQDO OLPLWLQJ SUHVVXUH�

�� &RPSDUH WKH UHDGLQJ ZLWK WKH VSHFLILHG
YDOXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� &DUU\ RXW WKH PHDVXUHPHQW DW WKH RWKHU
D[OH VLGH WRR�

7HVWLQJ WKH PD[LPXP SXPS SUHVVXUH
�� &KHFN ZKHWKHU WKH SUHVVXUH�OLPLWLQJ

YDOYH ��� LV VHW DW ��� EDU�

�� :KLOH WKH HQJLQH LV DW LGOLQJ VSHHG� VORZO\
FORVH WKH FRFN ��� XQWLO WKH PD[LPXP
SUHVVXUH LV DFKLHYHG DW JDXJH ����� 7KH
PD[LPXP SUHVVXUH PD\ RQO\ EH DSSOLHG IRU
� VHFRQGV� 2WKHUZLVH WKH LQWHUQDO SXPS
FRPSRQHQWV ZLOO EHFRPH WRR KRW� 7KLV
ZRXOG UHVXOW LQ SUHPDWXUH ZHDU RI WKH
SXPS�
7KH SUHVVXUH ZLOO EH OLPLWHG DW ��� EDU E\
WKH SUHVVXUH�OLPLWLQJ YDOYH EXLOW LQWR WKH
WHVW�HTXLSPHQW FDVH�
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1RWH�
:KHQ WKH FRFN ��� LV FORVHG� WKH VWHHULQJ
ZKHHO VKRXOG QHYHU EH WXUQHG� 7KH SHDN
SUHVVXUHV LQYROYHG FRXOG GDPDJH WKH SXPS
RU WKH WHVW�HTXLSPHQW FDVH�

�� 2SHQ WKH FRFN ����

�� &RPSDUH WKH UHDGLQJ ZLWK WKH VSHFLILHG
YDOXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

7HVWLQJ WKH SXPS RXWSXW
�� $FWLYDWH RXWSXW PHWHU ��� XVLQJ WKH

VZLWFK ����

�� 6HW WKH HQJLQH VSHHG DW ���� � ���� USP�

�� &ORVH WKH FRFN ��� XQWLO WKH SUHVVXUH JDXJH
���� LQGLFDWHV WKH VSHFLILHG SXPS�RXWSXW
SUHVVXUH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� 7DNH WKH SXPS�RXWSXW UHDGLQJ DW WKH RXWSXW
PHWHU ��� DQG FRPSDUH WKLV YDOXH ZLWK WKH
VSHFLILHG YDOXH� VHH PDLQ JURXS ´7HFKQLFDO
GDWDµ�

7HVWLQJ WKH IORZ�FRQWURO YDOYH RI WKH VWHHULQJ
SXPS
�� $FWLYDWH WKH RXWSXW PHWHU ��� XVLQJ WKH

VZLWFK ����

�� 6ORZO\ LQFUHDVH WKH HQJLQH VSHHG� XQWLO WKH
RXWSXW�PHWHU UHDGLQJ ��� QR ORQJHU ULVHV�
&KHFN ZKHWKHU WKH RXWSXW LV VWDEOH�

�� ,QFUHDVH DQG GHFUHDVH WKH HQJLQH VSHHG
DQG FKHFN ZKHWKHU WKH RXWSXW LQFUHDVHV
HYHQO\ DQG WKHQ UHPDLQV VWDEOH�

�� 6ORZO\ FORVH WKH FRFN ��� XQWLO WKH SUHVVXUH
DW WKH SUHVVXUH JDXJH ���� KDV LQFUHDVHG WR
DSSUR[� �� EDU� &KHFN ZKHWKHU WKH
SUHVVXUH�JDXJH QHHGOH ���� IOXFWXDWHV ZKLOH
FORVLQJ WKH FRFN�
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7HVWLQJ WKH LQWHUQDO VWHHULQJ�ER[ OHDNDJH
�� &KHFN ZKHWKHU WKH FRQQHFWLRQ EHWZHHQ WKH

´7DQNµ FRQQHFWLRQ DQG WKH VWHHULQJ�RLO
UHVHUYRLU KDV EHHQ HVWDEOLVKHG� 7KH
FRQQHFWLRQ WR WKH UHVHUYRLU VKRXOG FRQWLQXH
WR WKH ERWWRP RI WKH UHVHUYRLU� WR SUHYHQW WKH
IRDPLQJ�

�� 2SHQ WKH QRQ�UHWXUQ YDOYH ����

�� &ORVH WKH FRFN ��� FRPSOHWHO\�

�� $GMXVW WKH SUHVVXUH WR �� EDU XQGHU WKH
QRUPDO V\VWHP SUHVVXUH XVLQJ WKH
QRQ�UHWXUQ YDOYH ����

�� 2SHQ WKH FRFN ��� FRPSOHWHO\�

�� $FWLYDWH WKH RXWSXW PHWHU ��� XVLQJ WKH
VZLWFK ����

�� $FWLYDWH WKH VWHHULQJ PHFKDQLVP DQG ILW D
�� PP ILOOHU SLHFH� VSHFLDO WRRO
�'$) QR� ��������� EHWZHHQ WKH DGMXVWLQJ
EROW DQG WKH D[OH VWRS�

�� )LW D WRUTXH ZUHQFK ZLWK D GLDO WR WKH
VWHHULQJ�ZKHHO QXW DQG WLJKWHQ WKH QXW WR D
WLJKWHQLQJ WRUTXH RI �� 1P RQ WKH WRUTXH
ZUHQFK�

�� 5HDG RII WKH OHDN�RII RLO TXDQWLW\ DQG
FRPSDUH WKLV TXDQWLW\ WR WKH PD[LPXP
DGPLVVLEOH OHDN�RII RLO TXDQWLW\� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

��� &DUU\ RXW WKH PHDVXUHPHQW IRU WKH RWKHU
ZKHHO GHIOHFWLRQ�
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��� ,I H[FHVVLYH LQWHUQDO OHDNDJH LV PHDVXUHG
IRU D YHKLFOH HTXLSSHG ZLWK DQ DX[LOLDU\
F\OLQGHU �VHH PDLQ JURXS ´7HFKQLFDO 'DWDµ��
WKH PHDVXUHPHQW VKRXOG EH UHSHDWHG ZLWK
WKH DX[LOLDU\ F\OLQGHU GLVFRQQHFWHG�
� 0DUN WKH DX[LOLDU\�F\OLQGHU OLQHV DQG

UHPRYH WKHVH IURP WKH VWHHULQJ ER[�
� )LW VXLWDEOH SOXJV LQWR WKH OLQH

FRQQHFWLRQV RI WKH DX[LOLDU\�F\OLQGHU WR
SOXJ WKH VWHHULQJ ER[�

� 3ODFH WKH OLQHV IURP WKH DX[LOLDU\
F\OLQGHU LQ D UHVHUYRLU� DV WKH DX[LOLDU\
F\OLQGHU ZLOO IRUFH WKH RLO IURP WKH OLQHV
ZKLOH VWHHULQJ�

1RWH�
� 1HYHU FRQQHFW WKH DX[LOLDU\�F\OLQGHU

OLQHV WR HDFK RWKHU� 7KH YROXPHV RI WKH
OHIW� DQG ULJKW�KDQG F\OLQGHU KDOYHV DUH
QRW HTXDO� UHVXOWLQJ LQ D SUHVVXUH
EXLOG�XS ZKLOH VWHHULQJ�

� $IWHU WKH DX[LOLDU\ F\OLQGHU KDV EHHQ
GLVFRQQHFWHG� WKH PHDVXUHPHQW VKRXOG
EH UHSHDWHG DQG WKH UHDGLQJ EH
FRPSDUHG WR WKH PD[LPXP DGPLVVLEOH
YDOXH� VHH WKH FKDSWHU RQ ´7HFKQLFDO
GDWDµ�

��� ,I WKH VWHHULQJ PHFKDQLVP ´MDPVµ� WKH WHVW
VKRXOG EH UHSHDWHG ZLWK D VHW SUHVVXUH RI
�� � �� EDU�

7HVWLQJ WKH VWHHULQJ�ZKHHO QXW DWWDFKPHQW
$V WKH VWHHULQJ�ZKHHO QXW PLJKW EH VODFNHQHG
E\ WKH WRUTXH ZUHQFK� WKH VWHHULQJ�ZKHHO QXW
VKRXOG EH UHWLJKWHQHG WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO 'DWDµ�

5HPRYLQJ WKH WHVW�HTXLSPHQW FDVH
�� 5HPRYH WKH KRVHV DQG UHFRQQHFW WKH

GHOLYHU\ OLQH WR WKH VWHHULQJ ER[�

�� 5HFRQQHFW WKH DX[LOLDU\�F\OLQGHU OLQHV� LI
WKHVH KDYH EHHQ UHPRYHG�

�� &KHFN WKH VWHHULQJ�RLO OHYHO� DQG DV
QHFHVVDU\ WRS XS�

�� %OHHG WKH V\VWHP� VHH FKDSWHU ´'UDLQLQJ
DQG ILOOLQJµ�

�� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�

�� 5HPRYH WKH MDFN�
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��� ,163(&7,21 2) 6(&21' &,5&8,7 ,1 7:2�&,5&8,7 67((5,1* 6<67(0

7HVW WKH RSHUDWLRQ RI WKH VHFRQG
FLUFXLW LQ DQ RSHQ \DUG� GHYRLG RI
WUDIILF�
7KLV WHVW PD\ QRW EH SHUIRUPHG RQ
WKH SXEOLF URDG�

�� 'ULYH DW D VSHHG RI �� NP�K�

�� 3XW WKH JHDU OHYHU LQ QHXWUDO SRVLWLRQ DQG
VZLWFK RII WKH HQJLQH ZLWK WKH NH\�

0DNH VXUH WKDW WKH NH\ LV RQO\
WXUQHG EDFN RQH SRVLWLRQ� ,I� E\
DFFLGHQW� WKH NH\ LV WXUQHG EDFN WRR
IDU� LW FRXOG EH UHPRYHG� WKXV
DFWLYDWLQJ WKH VWHHULQJ�ZKHHO ORFN
DQG EORFNLQJ WKH VWHHULQJ
PHFKDQLVP�

�� $IWHU VZLWFKLQJ RII WKH HQJLQH� FKHFN
ZKHWKHU ZDUQLQJ ODPS � RI FLUFXLW � OLJKWV
XS�

�� &DUU\ RXW WKH WHVW DW D YHKLFOH URDG VSHHG RI
�� WR �� NP�K�
7XUQ WKH VWHHULQJ ZKHHO ��� WR ��� RI D WXUQ WR
WKH OHIW DQG WKH ULJKW�

�� ,I WKH VWHHULQJ PHFKDQLVP LV QRW HTXLSSHG
ZLWK DQ DX[LOLDU\ F\OLQGHU� WKH UHTXLUHG
VWHHULQJ IRUFH VKRXOG QRW H[FHHG WKH IRUFH
UHTXLUHG ZKHQ WKH HQJLQH LV UXQQLQJ�

,I WKH VWHHULQJ PHFKDQLVP LV HTXLSSHG ZLWK
DQ DX[LOLDU\ F\OLQGHU� WKH UHTXLUHG VWHHULQJ
IRUFH PD\ H[FHHG WKH IRUFH UHTXLUHG ZKHQ
WKH HQJLQH LV UXQQLQJ� EHFDXVH WKH DX[LOLDU\
F\OLQGHU LV VZLWFKHG RII�

$W D YHKLFOH URDG VSHHG RI OHVV WKDQ
�� NP�K WKH YHKLFOH ZLOO VWHHU YHU\
KHDYLO\�
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��� ,163(&7,21 2) 67((5,1*�%2; $77$&+0(17

�� (QJLQH VKRXOG EH DW LGOLQJ VSHHG�

�� 3XOO WKH VWHHULQJ ZKHHO ZLWK TXLFN MHUNV�

�� 7KH VWHHULQJ ER[ VKRXOG QRW PRYH�

��� ,163(&7,21 +<'5$8/,& &(175$/ 326,7,21

�� -DFN XS WKH IURQW D[OH�V��

�� 3ODFH WKH SLWPDQ DUP LQ WKH FHQWUDO SRVLWLRQ�

�� (QJLQH VSHHG ���� ����� USP�

�� 7KH SLWPDQ DUP VKRXOG QRW PRYH E\ LWVHOI�

�

����



�67((5,1* 0(&+$1,60� *(1(5$/
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

����

�

����



�
��;) VHULHV 'UDLQLQJ DQG ILOOLQJ

67((5,1* 0(&+$1,60� *(1(5$/

���

�� '5$,1,1* $1' ),//,1*
��� '5$,1,1* $1' ),//,1*�%/((',1*� 21(�&,5&8,7 67((5,1* 6<67(0

7KH VWHHULQJ RLO VKRXOG EH GUDLQHG LQ FDVH RI�
� GDPDJH WR WKH PDLQ VWHHULQJ SXPS RU

HPHUJHQF\ VWHHULQJ SXPS
� FRQWDPLQDWLRQ RI VWHHULQJ RLO
� ZDWHU LQ WKH VWHHULQJ RLO
� VHULRXV IRDPLQJ RI WKH VWHHULQJ RLO GXH WR

GUDZLQJ LQ DLU�

'UDLQLQJ RI D RQH�FLUFXLW VWHHULQJ V\VWHP
�� &OHDQ WKH OLQH FRQQHFWLRQV RI WKH VWHHULQJ

ER[� UHVHUYRLU DQG� LI SUHVHQW� WKH DX[LOLDU\
F\OLQGHU�

�� -DFN XS WKH VWHHUDEOH D[OH�V��

�� 3ODFH UHFHSWDFOHV XQGHU WKH VWHHULQJ ER[
DQG� LI SUHVHQW� WKH DX[LOLDU\ F\OLQGHU�
5HPRYH WKH UHWXUQ OLQH IURP WKH VWHHULQJ
ER[ DQG� LI SUHVHQW� WKH DX[LOLDU\�F\OLQGHU
OLQHV�

�� 7XUQ WKH VWHHULQJ ZKHHO VORZO\ IURP RQH
HQG VWRS WR WKH RWKHU XQWLO WKH RLO VWRSV
FRPLQJ RXW RI WKH OLQH FRQQHFWLRQ�V��

�� 5HFRQQHFW WKH GLVFRQQHFWHG OLQH�V��

�� 5HSODFH WKH ILOWHU LQ WKH UHVHUYRLU�
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'UDLQHG VWHHULQJ RLO PD\ QRW EH
UHXVHG� 6WRUH WKLV K\GUDXOLF RLO
VHSDUDWHO\ IURP WKH RWKHU GUDLQHG
RLOV DQG KDYH WKH RLO FROOHFWHG E\ D
ZDVWH�UHPRYDO FRPSDQ\ DXWKRULVHG
WR GR VR�

0DNH VXUH WKDW GXULQJ ILOOLQJ DQG
EOHHGLQJ WKH UHVHUYRLU DOZD\V
UHPDLQV ILOOHG ZLWK RLO LQ RUGHU WR
SUHYHQW WKH SXPS IURP GUDZLQJ LQ
DLU ZKLFK ZRXOG FDXVH IRDPLQJ LQ
WKH RLO�

$LU LQ WKH K\GUDXOLF V\VWHP PD\
FDXVH VHULRXV GDPDJH WR WKH
VWHHULQJ SXPS� $LU LQ WKH K\GUDXOLF
V\VWHP FRXOG FDXVH RFFDVLRQDO
´MDPPLQJµ RI WKH VWHHULQJ
PHFKDQLVP�

,I WKH K\GUDXOLF V\VWHP FRQWDLQV DLU�
D VTXHDOLQJ VRXQG ZLOO EH KHDUG
ZKHQ WKH VWHHULQJ ZKHHO LV WXUQHG�

,Q WKH FDVH RI VHULRXV IRDPLQJ� WKH
VWHHULQJ RLO VKRXOG EH FRPSOHWHO\
GUDLQHG�
7UDFH DQG UHSDLU WKH OHDN� DIWHU
ZKLFK WKH V\VWHP FDQ EH ILOOHG
DJDLQ DQG EOHG�

)LOOLQJ�YHQWLQJ RI D RQH�FLUFXLW VWHHULQJ
V\VWHP
�� 7KH VWHHULQJ ER[HV DUH HTXLSSHG ZLWK DQ

DXWRPDWLF EOHHGLQJ V\VWHP� 7KLV EOHHGLQJ
V\VWHP ZLOO RQO\ IXQFWLRQ LI WKHUH LV D
FLUFXODWLRQ SUHVVXUH LQ WKH V\VWHP�

�� )LOO WKH UHVHUYRLU WR WKH ULP ZLWK FOHDQ RLO
ZKLFK FRPSOLHV ZLWK WKH VSHFLILFDWLRQV� :DLW
D OLWWOH ZKLOH DQG WKHQ ILOO WKH UHVHUYRLU WR WKH
ULP DJDLQ�

�� &UDQN WKH HQJLQH IRU DSSUR[� � VHFRQGV
XVLQJ WKH VWDUWLQJ PRWRU� 0DNH VXUH WKDW WKH
UHVHUYRLU UHPDLQV ILOOHG� ,PPHGLDWHO\ VWRS
WKH FUDQNLQJ RSHUDWLRQ LI WKH RLO OHYHO
EHFRPHV WRR ORZ� 7RS XS WKH VWHHULQJ RLO�

�� &UDQN WKH HQJLQH IRU DSSUR[� �� VHFRQGV
XVLQJ WKH VWDUWLQJ PRWRU� 0DNH VXUH WKDW WKH
UHVHUYRLU UHPDLQV ILOOHG� ,PPHGLDWHO\ VWRS
WKH FUDQNLQJ RSHUDWLRQ LI WKH RLO OHYHO
EHFRPHV WRR ORZ�

�� 7RS XS WKH VWHHULQJ RLO WR WKH XSSHU PDUNLQJ
RQ WKH RLO GLS VWLFN�
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�� 5HSHDW WKH DFWLRQV GHVFULEHG LQ SRLQWV �
DQG � XQWLO WKH VWHHULQJ�RLO OHYHO QR ORQJHU
GHFUHDVHV�

�� -DFN XS WKH VWHHUDEOH D[OH�V� XQWLO WKH
ZKHHOV DUH FOHDU IURP WKH IORRU�

1RWH�
,I WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV PLJKW EH
LQFRUUHFWO\ VHW� H�J� EHFDXVH WKH PD[LPXP
ZKHHO GHIOHFWLRQ LV HQODUJHG� WKHVH YDOYHV
VKRXOG EH FRUUHFWO\ VHW ILUVW�

�� 6WDUW WKH HQJLQH DQG� ZLWK WKH HQJLQH
UXQQLQJ� VORZO\ WXUQ WKH VWHHULQJ ZKHHO
�DSSUR[� ��� WXUQ RI WKH VWHHULQJ ZKHHO SHU
VHFRQG� WR WKH OHIW DQG WKH ULJKW� XQWLO WKH
PD[LPXP ZKHHO GHIOHFWLRQ LV UHDFKHG�
&RQWLQXH WKLV� XQWLO WKH RLO OHYHO QR ORQJHU
GHFUHDVHV�
:DWFK WKH VWHHULQJ�RLO OHYHO� HVSHFLDOO\ LI WKH
YHKLFOH LV HTXLSSHG ZLWK DQ DX[LOLDU\
F\OLQGHU�

�� 5XQ WKH HQJLQH DW LGOLQJ VSHHG IRU DQRWKHU
� PLQXWHV� 'R QRW WRXFK WKH VWHHULQJ ZKHHO
GXULQJ WKHVH � PLQXWHV�

��� &KHFN WKH VWHHULQJ�RLO OHYHO ZKHQ WKH
HQJLQH LV UXQQLQJ DQG� LI QHFHVVDU\� WRS XS
WR WKH XSSHU PDUNLQJ RQ WKH GLS VWLFN�

��� 6KXW RII WKH HQJLQH� 7KH VWHHULQJ RLO PD\
QRW LQFUHDVH PRUH WKDQ � FP RYHU WKH PD[�
PDUNLQJ �$ LQ GUDZLQJ�� ,I WKH VWHHULQJ�RLO
OHYHO LQFUHDVHV PRUH WKDQ � FP� WKHUH LV VWLOO
DLU LQ WKH V\VWHP�

1RWH�
,I WKH YHKLFOH LV HTXLSSHG ZLWK DQ DX[LOLDU\
F\OLQGHU� LW PD\ EH QHFHVVDU\ LQ VRPH FDVHV WR
EOHHG WKH DX[LOLDU\ F\OLQGHU VHSDUDWHO\�
7R GR VR� ORRVHQ WKH XQLRQ QXWV RI ERWK
FRQQHFWLRQV VRPHZKDW ZKLOH WKH HQJLQH LV LGOLQJ
DQG QR VWHHULQJ DFWLRQ WDNHV SODFH� 7KH DLU� LI
DQ\� FDQ QRZ HVFDSH�

��� 3XW WKH ILOOHU FDS RQ WKH UHVHUYRLU DJDLQ DQG
ORZHU WKH D[OH�V��

��� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�

��� 7DNH D WHVW GULYH� 1RZ FKHFN WKH
VWHHULQJ�RLO OHYHO DQG FKHFN WKH OLQH
FRQQHFWLRQV IRU OHDNV�

Max.

Min.

A
max. 2 cm
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'UDLQLQJ DQG ILOOLQJ ��;) VHULHV

���

��� '5$,1,1* $1' ),//,1*�%/((',1*� 7:2�&,5&8,7 67((5,1* 6<67(0

7KH VWHHULQJ RLO VKRXOG EH GUDLQHG LQ FDVH RI�
� GDPDJH WR WKH PDLQ VWHHULQJ SXPS RU

HPHUJHQF\ VWHHULQJ SXPS
� FRQWDPLQDWLRQ RI VWHHULQJ RLO
� ZDWHU LQ WKH VWHHULQJ RLO
� VHULRXV IRDPLQJ RI WKH VWHHULQJ RLO GXH WR

GUDZLQJ LQ DLU�

'UDLQLQJ RI D WZR�FLUFXLW VWHHULQJ V\VWHP
�� &OHDQ WKH OLQH FRQQHFWLRQV RI WKH VWHHULQJ

ER[� WKH UHVHUYRLUV� WKH HPHUJHQF\ VWHHULQJ
SXPS DQG� LI SUHVHQW� WKH DX[LOLDU\ F\OLQGHU�

�� -DFN XS WKH VWHHUDEOH D[OH�V��

�� 3ODFH UHFHSWDFOHV XQGHU WKH UHVHUYRLUV� WKH
VWHHULQJ ER[� WKH HPHUJHQF\ VWHHULQJ SXPS
DQG� LI SUHVHQW� WKH DX[LOLDU\ F\OLQGHU�
5HPRYH WKH OLQHV IRU WKH UHVHUYRLUV �RQO\
WKH FRQQHFWLRQ OLQH��

�� 5HPRYH WKH ILOWHUV IURP WKH UHVHUYRLUV�

�� 7XUQ WKH VWHHULQJ ZKHHO VORZO\ IURP RQH
HQG VWRS WR WKH RWKHU XQWLO WKH RLO VWRSV
FRPLQJ RXW RI WKH OLQH FRQQHFWLRQV RI WKH
VWHHULQJ ER[ DQG WKH DX[LOLDU\ F\OLQGHU�

�� 5HLQVWDOO WKH OLQHV ZKLFK ZHUH
GLVFRQQHFWHG�

�� 5HSODFH WKH ILOWHUV LQ WKH UHVHUYRLUV�

�

����



�
��;) VHULHV 'UDLQLQJ DQG ILOOLQJ

67((5,1* 0(&+$1,60� *(1(5$/

���

'UDLQHG VWHHULQJ RLO PD\ QRW EH
UHXVHG� 6WRUH WKLV K\GUDXOLF RLO
VHSDUDWHO\ IURP WKH RWKHU GUDLQHG
RLOV DQG KDYH WKH RLO FROOHFWHG E\ D
ZDVWH�UHPRYDO FRPSDQ\ DXWKRULVHG
WR GR VR�

0DNH VXUH WKDW GXULQJ ILOOLQJ DQG
EOHHGLQJ WKH UHVHUYRLU DOZD\V
UHPDLQV ILOOHG ZLWK RLO LQ RUGHU WR
SUHYHQW WKH SXPS IURP GUDZLQJ LQ
DLU ZKLFK ZRXOG FDXVH IRDPLQJ LQ
WKH RLO�

$LU LQ WKH K\GUDXOLF V\VWHP PD\
FDXVH VHULRXV GDPDJH WR WKH
VWHHULQJ SXPS� $LU LQ WKH K\GUDXOLF
V\VWHP FRXOG FDXVH RFFDVLRQDO
´MDPPLQJµ RI WKH VWHHULQJ
PHFKDQLVP�

,I WKH K\GUDXOLF V\VWHP FRQWDLQV DLU�
D VTXHDOLQJ VRXQG ZLOO EH KHDUG
ZKHQ WKH VWHHULQJ ZKHHO LV WXUQHG�

,Q WKH FDVH RI VHULRXV IRDPLQJ� WKH
VWHHULQJ RLO VKRXOG EH FRPSOHWHO\
GUDLQHG�
7UDFH DQG UHSDLU WKH OHDN� DIWHU
ZKLFK WKH V\VWHP FDQ EH ILOOHG
DJDLQ DQG EOHG�

)LOOLQJ�EOHHGLQJ D WZR�FLUFXLW VWHHULQJ
V\VWHP
�� 7KH VWHHULQJ ER[HV DUH HTXLSSHG ZLWK DQ

DXWRPDWLF EOHHGLQJ V\VWHP� 7KLV EOHHGLQJ
V\VWHP ZLOO RQO\ IXQFWLRQ LI WKHUH LV D
FLUFXODWLRQ SUHVVXUH LQ WKH V\VWHP�

�� 5HPRYH WKH JHDUER[ GULYH VKDIW�

+DQJ WKH GULYH VKDIW SURSHUO\ WR
RQH VLGH VR WKDW LW FDQQRW FRPH LQWR
FRQWDFW ZLWK WKH JHDUER[ IODQJH�

,I WKH EROWV FDQQRW EH UHPRYHG IURP
WKH JHDUER[ IODQJH� WKHVH VKRXOG EH
SURYLGHG ZLWK VSDFHU VOHHYHV DQG
QXWV� 7LJKWHQ WKH QXWV FDUHIXOO\� VR
WKDW WKH EROWV FDQ QR ORQJHU FRPH
LQWR FRQWDFW ZLWK WKH JHDUER[
KRXVLQJ�
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'UDLQLQJ DQG ILOOLQJ ��;) VHULHV

���

�� )LOO ERWK UHVHUYRLUV WR WKH ULP ZLWK FOHDQ RLO
ZKLFK FRPSOLHV ZLWK WKH VSHFLILFDWLRQV� :DLW
D OLWWOH ZKLOH DQG WKHQ ILOO WKH UHVHUYRLUV WR
WKH ULP DJDLQ�

�� 2SHQ WKH EOHHG QLSSOH RQ WKH HPHUJHQF\
VWHHULQJ SXPS VXSSO\ OLQH �VHH WKH DUURZ LQ
WKH GUDZLQJ� DQG EOHHG WKLV OLQH� 7RS XS WKH
UHVHUYRLUV DJDLQ�

�� &UDQN WKH HQJLQH IRU DSSUR[� � VHFRQGV
XVLQJ WKH VWDUWLQJ PRWRU� 0DNH VXUH WKDW WKH
UHVHUYRLU UHPDLQV ILOOHG� ,PPHGLDWHO\ VWRS
WKH FUDQNLQJ RSHUDWLRQ LI WKH RLO OHYHO
EHFRPHV WRR ORZ� 7RS XS WKH VWHHULQJ RLO�

�� &UDQN WKH HQJLQH IRU DSSUR[� �� VHFRQGV
XVLQJ WKH VWDUWLQJ PRWRU� 0DNH VXUH WKDW WKH
UHVHUYRLU UHPDLQV ILOOHG� ,PPHGLDWHO\ VWRS
WKH FUDQNLQJ RSHUDWLRQ LI WKH RLO OHYHO
EHFRPHV WRR ORZ�

�� 7RS XS WKH VWHHULQJ RLO WR WKH XSSHU PDUNLQJ
RQ WKH RLO GLS VWLFN�

�� 5HSHDW WKH DFWLRQV GHVFULEHG LQ SRLQWV �
DQG � XQWLO WKH VWHHULQJ�RLO OHYHO QR ORQJHU
GHFUHDVHV�

�� -DFN XS WKH VWHHUDEOH D[OH�V� XQWLO WKH
ZKHHOV DUH FOHDU IURP WKH IORRU�

1RWH�
,I WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV PLJKW EH
LQFRUUHFWO\ VHW� H�J� EHFDXVH WKH PD[LPXP
ZKHHO GHIOHFWLRQ LV HQODUJHG� WKHVH YDOYHV
VKRXOG EH FRUUHFWO\ VHW ILUVW�

��� 6WDUW WKH HQJLQH DQG� ZLWK WKH HQJLQH
UXQQLQJ� VORZO\ WXUQ WKH VWHHULQJ ZKHHO
�DSSUR[� ��� WXUQ RI WKH VWHHULQJ ZKHHO SHU
VHFRQG� WR WKH OHIW DQG WKH ULJKW� XQWLO WKH
PD[LPXP ZKHHO GHIOHFWLRQ LV UHDFKHG�
&RQWLQXH WKLV� XQWLO WKH RLO OHYHO QR ORQJHU
GHFUHDVHV�
:DWFK WKH VWHHULQJ�RLO OHYHO� HVSHFLDOO\ LI WKH
YHKLFOH LV HTXLSSHG ZLWK DQ DX[LOLDU\
F\OLQGHU�

��� &KHFN WKH VWHHULQJ�RLO OHYHO ZKHQ WKH
HQJLQH LV UXQQLQJ DQG� LI QHFHVVDU\� WRS XS
WR WKH XSSHU PDUNLQJ RQ WKH GLS VWLFN�
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���

��� &KDQJH LQWR D ORZ JHDU DQG VORZO\ UHOHDVH
WKH FOXWFK SHGDO ZKLOH WKH HQJLQH LV DW LGOLQJ
VSHHG� :DWFK WKH VWHHULQJ�RLO OHYHO LQ WKH
UHVHUYRLU RI FLUFXLW �� 7RS XS LI WKH OHYHO
EHFRPHV WRR ORZ�

��� &KDQJH LQWR D KLJKHU JHDU DQG LQFUHDVH WKH
HQJLQH VSHHG LI WKH VWHHULQJ�RLO OHYHO QR
ORQJHU GHFUHDVHV�
7KH ZDUQLQJ ODPS RI FLUFXLW � VKRXOG QRZ JR
GDUN�

��� 5XQ WKH HQJLQH DW LGOLQJ VSHHG IRU DQRWKHU
� PLQXWHV� 'R QRW WRXFK WKH VWHHULQJ ZKHHO
GXULQJ WKHVH � PLQXWHV�

��� &KHFN WKH VWHHULQJ�RLO OHYHO RI ERWK
UHVHUYRLUV ZKHQ WKH HQJLQH LV UXQQLQJ DQG�
LI QHFHVVDU\� WRS XS WR WKH XSSHU PDUNLQJ RQ
WKH RLO GLS VWLFN�

��� 6KXW RII WKH HQJLQH� 7KH VWHHULQJ RLO PD\
QRW LQFUHDVH PRUH WKDQ � FP RYHU WKH PD[�
PDUNLQJ �$ LQ GUDZLQJ�� ,I WKH VWHHULQJ�RLO
OHYHO LQFUHDVHV PRUH WKDQ � FP� WKHUH LV VWLOO
DLU LQ WKH V\VWHP�

��� 3XW WKH ILOOHU FDS RQ WKH UHVHUYRLU DJDLQ DQG
ORZHU WKH D[OH�V��

��� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�

��� )LW WKH GULYH VKDIW�

��� 7DNH D WHVW GULYH� 1RZ FKHFN WKH
VWHHULQJ�RLO OHYHO DQG FKHFN WKH OLQH
FRQQHFWLRQV IRU OHDNV�

Max.

Min.

A
max. 2 cm

S7 00 023

�

����



�67((5,1* 0(&+$1,60� *(1(5$/
'UDLQLQJ DQG ILOOLQJ ��;) VHULHV

���

�

����



�
��;) VHULHV &RQWHQWV

67((5,1* %2;

�

&217(176
3DJH 'DWH

�� 6$)(7< ,16758&7,216 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� VWHHULQJ ER[ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ RI WKH VWHHULQJ ER[ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,163(&7,21 $1' $'-8670(17 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV ��� ����� � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� SUHVVXUH SRLQW ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� VHFWRU�VKDIW RLO VHDO OHDNV ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� LQWHUQDO VWHHULQJ�ER[ UHVLVWDQFH ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KHFNLQJ WKH SDUW QXPEHU RI WKH SLWPDQ DUP ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 5(029$/ $1' ,167$//$7,21 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� HQWLUH VWHHULQJ ER[ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� VWHHULQJ JHDU PRXQWLQJ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� SLWPDQ DUP ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� LQSXW VKDIW RLO VHDO ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� VHFWRU�VKDIW RLO VHDO LQ VLGH FRYHU ���� ����� � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� VHFWRU�VKDIW RLO VHDO SLWPDQ�DUP VLGH ���� ����� � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� SUHVVXUH�OLPLWLQJ YDOYH ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � �
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��;) VHULHV 6DIHW\ LQVWUXFWLRQV

67((5,1* %2;

���

�� 6$)(7< ,16758&7,216
%H FDUHIXO ZKHQ WLOWLQJ WKH FDE RU
ZKHQ ZRUNLQJ XQGHU WKH WLOWHG FDE
LI WKH VWHHULQJ JHDU PRXQWLQJ LV WR
EH LQVSHFWHG RU UHSODFHG EHFDXVH
RI D FROOLVLRQ�
9LWDO SDUWV RI WKH FDE VXVSHQVLRQ
PD\ KDYH EHHQ GDPDJHG�
7DNH WKH QHFHVVDU\ SUHFDXWLRQV�

7KH VWHHULQJ JHDU PRXQWLQJ LV DOVR
D FDE VXVSHQVLRQ SRLQW�
,I WKH VWHHULQJ JHDU PRXQWLQJ KDV
EHHQ UHPRYHG� WKH FDE PXVW QRW EH
WLOWHG�

,I WKH YHKLFOH KDV EHHQ LQYROYHG LQ D FROOLVLRQ LQ
ZKLFK WKH VWHHULQJ ER[ RU RWKHU FRPSRQHQWV RI
WKH VWHHULQJ PHFKDQLVP KDYH �SRVVLEO\� EHHQ
GDPDJHG� WKH VWHHULQJ ER[ VKRXOG DOZD\V EH
VHQW WR '$) IRU LQVSHFWLRQ RU EH UHSODFHG� 7KLV
LQVWUXFWLRQ HYHQ DSSOLHV LI QR H[WHUQDO GDPDJH LV
YLVLEOH� ,Q WKH FROOLVLRQ� WKH VWHHULQJ ER[ PD\
KDYH VXVWDLQHG LQWHUQDO GDPDJH� FDXVLQJ LW WR EH
XQUHOLDEOH�

,I WKH SLWPDQ DUP KDV EHHQ VXEMHFWHG WR
H[WUHPHO\ KLJK ORDGV �DFFLGHQW�� LW VKRXOG EH
PDJQDIOX[ WHVWHG� HYHQ LI QR GHYLDWLRQV FDQ EH
IRXQG ZLWK WKH QDNHG H\H�
,I VXFK D WHVW LV QRW SRVVLEOH� WKH SLWPDQ DUP
VKRXOG EH UHSODFHG DW DOO WLPHV�

7KH SLWPDQ DUP VKRXOG RQO\ EH UHPRYHG XVLQJ
WKH SUHVFULEHG VSHFLDO WRROV�
8QGHU QR FLUFXPVWDQFHV VKRXOG WKH SLWPDQ DUP
EH UHPRYHG E\ GLVORGJLQJ LW XVLQJ D KDPPHU RU
E\ KHDWLQJ� LI WKH SUHVFULEHG WRROV DUH QRW
DYDLODEOH�
7KLV ZRXOG QRW RQO\ UHVXOW LQ WKH SLWPDQ DUP
EHFRPLQJ KLJKO\ XQUHOLDEOH� EXW ZRXOG DOVR
SHUPDQHQWO\ GDPDJH WKH VHFWRU VKDIW�

:LWK VWHHULQJ ER[HV� RQO\ WKH LQSXW�VKDIW RLO VHDO�
WKH VHFWRU�VKDIW RLO VHDOV� WKH GLUW DQG ZDWHU
VHDOV DQG WKH VLGH�FRYHU JDVNHW PD\ EH
UHSODFHG�
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67((5,1* %2;

���

�� *(1(5$/
��� 29(59,(: '5$:,1*� 67((5,1* %2;

1 2 4 5 6 7 8 9

113 15

10 12 13 14 16

S7 00 013

�� $WWDFKPHQW SLQ� WRUVLRQ EDU
�� ,QSXW VKDIW
�� 3UHVVXUH OLPLWLQJ YDOYH
�� &RYHU
�� 7RUVLRQ EDU
�� &RQWURO YDOYH
�� %XVKLQJ
�� $WWDFKPHQW SLQ� WRUVLRQ EDU
�� :KHHO�GHIOHFWLRQ OLPLWLQJ YDOYH
��� %DOO QXW
��� 6HFWRU VKDIW
��� :RUP VKDIW
��� 3LVWRQ
��� :KHHO�GHIOHFWLRQ OLPLWLQJ YDOYH
��� +RXVLQJ
��� $GMXVWLQJ EROW� ZKHHO�GHIOHFWLRQ OLPLWLQJ

YDOYHV
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��� 23(5$7,21 2) 7+( 67((5,1* %2;
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67((5,1* %2;

���

+\GUDXOLF SRZHU VWHHULQJ
7KH RLO IORZ LQ WKH VWHHULQJ ER[ LV FRQWUROOHG E\
WKH FRQWURO YDOYH ����
7KH FRQWURO YDOYH ��� FRQVLVWV RI D EXVKLQJ ���
ZKLFK LV DWWDFKHG WR WKH LQSXW VKDIW ��� DQG WKH
VSDFH LQ WKH ZRUP VKDIW �����
2Q WKH RXWVLGH WKH EXVKLQJ ��� KDV D QXPEHU RI
UHFHVVHV� 7KH GHOLYHU\ OLQH DQG WKH UHWXUQ OLQH
DQG WKH FKDQQHOV OHDGLQJ WR WKH F\OLQGHU KDOYHV
HQG LQ WKH VSDFH RI WKH ZRUP VKDIW ����� 7KH
GHOLYHU\ OLQH DQG WKH UHWXUQ OLQH FDQ EH
FRQQHFWHG WR WKH FKDQQHOV OHDGLQJ WR WKH
F\OLQGHU KDOYHV WKURXJK WKH UHFHVVHV RI WKH
EXVKLQJ ����
,I WKH EXVKLQJ ��� LV WXUQHG LQ UHODWLRQ WR WKH
VSDFH LQ WKH ZRUP VKDIW ����� RQH F\OLQGHU KDOI
FRQQHFWV WR WKH GHOLYHU\ OLQH DQG WKH RWKHU WR WKH
UHWXUQ OLQH� ,I WKH LQSXW VKDIW ��� LV WXUQHG WKH
RWKHU ZD\� WKH EXVKLQJ ��� ZLOO VZLWFK WKH
GHOLYHU\�OLQH DQG UHWXUQ�OLQH FRQQHFWLRQV WR WKH
F\OLQGHU KDOYHV�

%HFDXVH WKH FRQWURO YDOYH ��� LQFUHDVHV WKH RLO
IORZ WR RQH VLGH RI WKH SLVWRQ GXULQJ VWHHULQJ
DQG FRQQHFWV WKH RWKHU VLGH RI WKH SLVWRQ WR WKH
UHWXUQ OLQH� WKH RLO FDQ QR ORQJHU FLUFXODWH
WKURXJK WKH VWHHULQJ ER[� $V D UHVXOW� SUHVVXUH
EXLOGV XS RQ RQH VLGH RI WKH SLVWRQ DQG WKH
SLVWRQ PRYHV�

,I QR VWHHULQJ WDNHV SODFH� WKH FRQWURO YDOYH ���
LV LQ LWV QHXWUDO SRVLWLRQ� ,Q WKH QHXWUDO SRVLWLRQ
WKH RLO IORZ WR WKH OHIW�KDQG DQG WKH ULJKW�KDQG
VLGH RI WKH SLVWRQ LV VXFK WKDW WKH IRUFHV H[HUWHG
RQ WKH SLVWRQ E\ WKH RLO DUH HTXDO� 7KHUHIRUH� WKH
SLVWRQ ZLOO QRW PRYH� 7KLV LV FDOOHG WKH ´K\GUDXOLF
FHQWUDO SRVLWLRQµ RI WKH VWHHULQJ ER[� 7KH RLO
SUHVVXUH LQ WKLV VLWXDWLRQ LV FDOOHG WKH FLUFXODWLRQ
SUHVVXUH�
7KH QHXWUDO SRVLWLRQ RI WKH VWHHULQJ ER[ LV
IDFWRU\ VHW� DQG FDQQRW EH FKDQJHG�
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$ WRUVLRQ EDU ��� LV ILWWHG EHWZHHQ WKH LQSXW VKDIW
��� DQG WKH ZRUP VKDIW ���� ZKLFK LV FRQQHFWHG
WR WKH LQSXW VKDIW ��� DQG WKH ZRUP VKDIW ����
XVLQJ SLQV �� DQG ���
:KLOH VWHHULQJ� WKH LQSXW VKDIW ��� ZLOO WXUQ LQ
UHODWLRQ WR WKH ZRUP VKDIW ����� UHVXOWLQJ LQ D
WZLVWLQJ PRYHPHQW RI WKH WRUVLRQ EDU ���� 7KH
WRUVLRQ EDU ��� HQVXUHV WKDW ZKHQ QR WRUTXH LV
H[HUWHG DW WKH LQSXW VKDIW �DQG QR VWHHULQJ WDNHV
SODFH DQ\PRUH�� WKH LQSXW VKDIW ��� LV UHWXUQHG WR
LWV QHXWUDO SRVLWLRQ LQ UHODWLRQ WR WKH ZRUP VKDIW
����� $V D UHVXOW� WKH FRQWURO YDOYH ��� DOVR
UHWXUQV WR WKH QHXWUDO SRVLWLRQ DQG WKH K\GUDXOLF
SRZHU VWHHULQJ LV GHDFWLYDWHG�

3UHVVXUH OLPLWLQJ
7KH SUHVVXUH�OLPLWLQJ YDOYH ��� SURWHFWV WKH
V\VWHP IURP H[FHVVLYH V\VWHP SUHVVXUHV� ,I WKH
SUHVHW YDOYH SUHVVXUH LV UHDFKHG� WKH YDOYH
RSHQV DQG FRQQHFWV WKH GHOLYHU\ OLQH WR WKH
UHWXUQ OLQH�

([KDXVW
7KH VWHHULQJ ER[ LV DXWR�EOHHGLQJ�
$W FLUFXODWLRQ SUHVVXUH� WKH VWHHULQJ ER[
DXWR�EOHHGV� $W D KLJKHU V\VWHP SUHVVXUH� WKH
EOHHGLQJ V\VWHP LV FORVHG�
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:KHHO�GHIOHFWLRQ OLPLWLQJ
7R UHGXFH WKH V\VWHP SUHVVXUH DW WKH PD[LPXP
ZKHHO GHIOHFWLRQ� WKH SLVWRQ LV HTXLSSHG ZLWK WZR
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV �� DQG ���
7KH SLQV �� DQG �� RI WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYHV WRXFK WKHLU VWRSV EHIRUH WKH
PD[LPXP ZKHHO GHIOHFWLRQ LV UHDFKHG� 7KH SLQ
RSHQV WKH YDOYH ��� DQG ERWK F\OLQGHU KDOYHV
EHFRPH FRQQHFWHG� WKXV GHFUHDVLQJ WKH V\VWHP
SUHVVXUH�
7KH SLQ ��� RI WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH
��� WRXFKHV WKH FRYHU ��� DQG WKH SLQ ��� RI WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH ��� WRXFKHV WKH
DGMXVWLQJ EROW �����

7KH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV DUH
DXWRPDWLFDOO\ DGMXVWHG ZKHQ D QHZ VWHHULQJ ER[
LV ILWWHG�
7KH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV DUH ILWWHG
LQWR WKH SLVWRQ XVLQJ FODPSLQJ EXVKHV ���� WKXV
PDNLQJ LW SRVVLEOH IRU WKH YDOYHV WR VOLGH ZLWKLQ
WKH SLVWRQ�
,I D QHZ VWHHULQJ ER[ LV ILWWHG� WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV SURWUXGH IDU
HQRXJK IURP WKH SLVWRQ WKDW WKH\ ZLOO WRXFK WKH
HQG VWRSV �WKH FRYHU DQG WKH DGMXVWLQJ EROW� ZHOO
EHIRUH WKH PD[LPXP ZKHHO GHIOHFWLRQ LV
UHDFKHG�
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7KH ILUVW WLPH WKH VWHHULQJ ER[ LV WXUQHG WR LWV
PD[LPXP VWHHULQJ SRVLWLRQ �ERWK WR WKH OHIW DQG
WKH ULJKW� � ZLWK D IURQW D[OH ZKLFK LV FRUUHFWO\
DGMXVWHG IRU PD[LPXP ZKHHO GHIOHFWLRQ � WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV ZLOO EH
GHSUHVVHG WR WKH FRUUHFW GHSWK LQ WKH SLVWRQ�
UHVXOWLQJ LQ D FRUUHFW YDOYH DGMXVWPHQW�

,I WKH ZKHHO GHIOHFWLRQ LV WR EH UHGXFHG
�H�J� EHFDXVH ZLGHU W\UHV KDYH EHHQ ILWWHG�� WKH
DGMXVWPHQW RI WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV PXVW EH UHVHW� 7KLV LV GRQH DV IROORZV�
3ODFH WKH VWHHULQJ ER[ LQ WKH FHQWUDO SRVLWLRQ
DQG VFUHZ DGMXVWLQJ EROW ���� IXUWKHU LQWR WKH
VWHHULQJ ER[�
%\ PRYLQJ WKH SLVWRQ WRZDUGV WKH DGMXVWLQJ EROW
����� WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH ��� ZLOO
WRXFK WKH DGMXVWLQJ EROW ����� WKXV SXVKLQJ WKH
YDOYH ��� GHHSHU LQWR WKH SLVWRQ� %HWZHHQ ERWK
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV �� DQG �� D
GLVWDQFH SLQ ��� LV ILWWHG� ,I WKH YDOYH ��� LV
SXVKHG GHHSHU LQWR WKH F\OLQGHU� WKH YDOYH ZLOO
WRXFK WKH SLQ ���� DQG WKH SLQ ZLOO VXEVHTXHQWO\
SXVK WKH YDOYH ��� SDUWLDOO\ RXW RI WKH SLVWRQ�
%\ PRYLQJ WKH SLVWRQ LQ WKH GLUHFWLRQ RI WKH
FRYHU ��� WR WKH PD[LPXP ZKHHO GHIOHFWLRQ� WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH ��� ZLOO WRXFK WKH
FRYHU DQG WKH YDOYH ZLOO EH SXVKHG LQWR WKH
SLVWRQ WR WKH FRUUHFW GHSWK� 7KLV FRPSOHWHV WKH
FRUUHFW VHWWLQJ RI WKH YDOYH ���� 'XULQJ WKLV
DFWLRQ WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH ��� LV
DOVR SXVKHG SDUWLDOO\ IURP WKH SLVWRQ�
7KH FRUUHFW VHWWLQJ RI WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYH ��� LV ILQDOO\ UHVWRUHG XVLQJ WKH
DGMXVWLQJ EROW �����
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0HFKDQLFDO OLQNDJH
,I WKH K\GUDXOLF SRZHU VWHHULQJ LV FXW RII� WKH
WRUTXH RQ WKH LQSXW VKDIW ��� LV PHFKDQLFDOO\
WUDQVIHUUHG WR WKH VWHHULQJ URG�
7KH LQSXW VKDIW ��� DQG WKH ZRUP VKDIW ���� FDQ
URWDWH LQ UHODWLRQ WR HDFK RWKHU� 7KLV URWDWLRQ LV
OLPLWHG E\ DQ HQG VWRS�
:KLOH VWHHULQJ ZLWKRXW WKH K\GUDXOLF SRZHU
VWHHULQJ WKH VWHHULQJ IRUFH DW WKH LQSXW VKDIW ���
LV WUDQVIHUUHG WR WKH ZRUP VKDIW ���� E\ WKH HQG
VWRS�
7KH EDOO QXW ���� WUDQVIHUV WKH URWDWLQJ
PRYHPHQW RI WKH ZRUP VKDIW LQWR WKH OLQHDU
PRYHPHQW RI WKH SLVWRQ ����� 7KH WRRWKLQJ RI WKH
SLVWRQ ���� URWDWHV WKH VHFWRU VKDIW ���� ZLWK WKH
SLWPDQ DUP DWWDFKHG WR LW�
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*HDU EDFNODVK
%HFDXVH WKH JHDULQJ RI WKH VHFWRU VKDIW ���� DQG
WKH SLVWRQ ���� ZKHQ GULYLQJ VWUDLJKW IRUZDUG DUH
FRQVWDQWO\ HQJDJHG� VOLJKW ZHDU PD\ RFFXU� 7KLV
ZHDU FDQ FDXVH JHDU EDFNODVK� 7R HOLPLQDWH WKLV
JHDU EDFNODVK� WKH VHFWRU VKDIW FDQ EH DGMXVWHG
D[LDOO\ XVLQJ DQ DGMXVWLQJ EROW� 7KH DGMXVWLQJ EROW
SXVKHV WKH EHYHOOHG WHHWK RI WKH VHFWRU VKDIW
���� GHHSHU LQWR WKH WHHWK RI WKH SLVWRQ ����� WKXV
HOLPLQDWLQJ DQ\ SOD\�
7KH VHFWRU�VKDIW WRRWKLQJ ���� LV VXFK WKDW WKH
WRRWK HQJDJLQJ WKH SLVWRQ WHHWK ZKHQ WKH
VWHHULQJ ER[ LV LQ LWV FHQWUDO SRVLWLRQ� LV
VRPHZKDW ORQJHU WKDQ WKH RWKHU WHHWK�
$IWHU WKH SOD\ LQ WKH FHQWUDO SRVLWLRQ RI WKH
VWHHULQJ ER[ KDV EHHQ FRUUHFWHG� WKH SLVWRQ
VKRXOG EH SUHYHQWHG IURP MDPPLQJ LQ RWKHU
SRVLWLRQV�
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�� ,163(&7,21 $1' $'-8670(17
��� ,163(&7,21 $1' $'-8670(17� :+((/�'()/(&7,21 /,0,7,1* 9$/9(6

,QVSHFWLRQ ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV
�� &RQQHFW WKH SUHVVXUH JDXJH

�'$) QR� �������� WR WKH GHOLYHU\ OLQH XVLQJ
D 7�SLHFH�

1RWH�
/DWHU YHUVLRQV DUH QRW HTXLSSHG ZLWK D
7�SLHFH� )RU WKHVH YHUVLRQV� D 7�SLHFH PXVW
EH ILWWHG LQ WKH GHOLYHU\ OLQH�

0DNH VXUH WKDW WKH 7�SLHFH LV FRQQHFWHG DV
TXLFNO\ DV SRVVLEOH WR SUHYHQW DLU IURP
HQWHULQJ WKH V\VWHP�
&KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU FRQQHFWLQJ WKH 7�SLHFH DQG WRS XS WKH
RLO LI UHTXLUHG�

�� %OHHG WKH VWHHULQJ PHFKDQLVP� 7R GR VR�
UXQ WKH HQJLQH DW LGOLQJ VSHHG IRU DSSUR[�
� PLQXWHV� ZLWKRXW VWHHULQJ�

�� -DFN XS WKH VWHHUDEOH D[OH�V��

�� :DUP WKH VWHHULQJ RLO DV GHVFULEHG EHORZ�
XQWLO WKH KRVHV DUH KDQG ZDUP DW OHDVW�
� 6HW WKH HQJLQH VSHHG WR

���� � ���� USP�
� $FWLYDWH WKH VWHHULQJ PHFKDQLVP IRU

� VHFRQGV DW LWV PD[LPXP� PDNLQJ
VXUH WKDW WKH SUHVVXUH GRHV QRW H[FHHG
�� EDU�

� 'R QRW WRXFK WKH VWHHULQJ ZKHHO IRU
� VHFRQGV�

� &RQWLQXH WKLV RSHUDWLRQ XQWLO WKH
UHTXLUHG WHPSHUDWXUH LV UHDFKHG�

1RWH�
,I WKH VWHHULQJ RLO LV WRR FROG� FRQVLGHUDEO\
KLJKHU SUHVVXUHV ZLOO EH PHDVXUHG�

�� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ OHIW�

�� ,QFUHDVH WKH HQJLQH VSHHG WR
���� � ���� USP�

S7 00 187
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�� )LW D WRUTXH ZUHQFK ZLWK D GLDO WR WKH
VWHHULQJ�ZKHHO QXW DQG WLJKWHQ WKH QXW WR D
WLJKWHQLQJ WRUTXH RI �� 1P RQ WKH WRUTXH
ZUHQFK�

�� 7KH SUHVVXUH JDXJH ZLOO LQGLFDWH WKH ILQDO
OLPLWLQJ SUHVVXUH� &RPSDUH WKH UHDGLQJ ZLWK
WKH PD[LPXP DOORZDEOH YDOXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ� ,I WKH YDOXH
PHDVXUHG LV WRR KLJK� WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYHV VKRXOG EH UHDGMXVWHG�

�� &DUU\ RXW WKH PHDVXUHPHQW RQFH DJDLQ�
ZLWK WKH ZKHHO EHLQJ WXUQHG IXOO\ WR WKH
ULJKW�

��� 5HPRYH WKH MDFN�

��� 5HPRYH WKH SUHVVXUH JDXJH�

��� &KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU UHPRYLQJ WKH SUHVVXUH JDXJH DQG WRS
XS WKH RLO LI UHTXLUHG�

��� %OHHG WKH VWHHULQJ PHFKDQLVP� 7R GR VR�
UXQ WKH HQJLQH DW LGOLQJ VSHHG IRU
DSSUR[� � PLQXWHV� ZLWKRXW VWHHULQJ�

��� 5HWLJKWHQ WKH VWHHULQJ�ZKHHO QXW WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

45Nm

45Nm

S7 00 056
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$GMXVWLQJ WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV
7KHUH DUH WKUHH DGMXVWLQJ SURFHGXUHV�

3URFHGXUH $� WR EH DSSOLHG LI�
� D QHZ RU UHYLVHG VWHHULQJ ER[ LV LQVWDOOHG

DQG WKH LQSXW VKDIW RI WKH VWHHULQJ ER[ KDV
QRW EHHQ URWDWHG PRUH WKDQ ��� WXUQV MXVW
SULRU WR FRQQHFWLQJ WKH VWHHULQJ URG WR WKH
VWHHULQJ PHFKDQLVP�

3URFHGXUH %� WR EH DSSOLHG LI�
� WKH ZKHHO GHIOHFWLRQ KDV EHHQ LQFUHDVHG

DQG WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV
KDYH QRW \HW EHHQ DGMXVWHG DFFRUGLQJ WR
SURFHGXUH &�

3URFHGXUH &� WR EH DSSOLHG LI�
� WKH ZKHHO GHIOHFWLRQ KDV EHHQ UHGXFHG�
� WKH ZKHHO GHIOHFWLRQ KDV EHHQ LQFUHDVHG

DQG WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV
KDYH DOUHDG\ EHHQ DGMXVWHG DFFRUGLQJ WR
SURFHGXUH &�

� WKH VWHHULQJ ER[ LQSXW VKDIW ZDV URWDWHG
PRUH WKDQ ��� WXUQV EHIRUH WKH VWHHULQJ ER[
ZLWK WKH VWHHULQJ URG ZDV FRQQHFWHG WR WKH
VWHHULQJ PHFKDQLVP�

1RWH�
$ VWHHULQJ ER[ ZKRVH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV KDYH DOUHDG\ EHHQ DGMXVWHG DFFRUGLQJ WR
SURFHGXUH & FDQ EH UHFRJQLVHG E\ WKH IDFW WKDW
WKH IDFWRU\�DSSOLHG SDLQW OD\HU LV PLVVLQJ IURP
WKH SURWUXGLQJ WKUHDG RI WKH DGMXVWLQJ EROW�

$GMXVWLQJ DFFRUGLQJ WR SURFHGXUH $
�� 0DNH VXUH WKDW WKH DWWDFKPHQW EROWV RI WKH

VWHHULQJ ER[ DQG WKH VWHHULQJ JHDU
PRXQWLQJ DUH WLJKWHQHG WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXHV� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� &KHFN WKH ZKHHO GHIOHFWLRQ RI WKH VWHHUDEOH
D[OH�V� EHIRUH WKH VWHHULQJ URG LV LQVWDOOHG� ,I
QHFHVVDU\ WKH ZKHHO GHIOHFWLRQ VKRXOG EH
DGMXVWHG XVLQJ WKH ZKHHO�VWRS EROWV RQ WKH
VZLYHO D[OHV�

�� ,QVWDOO WKH VWHHULQJ URG�

�� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ OHIW DQG ULJKW
GXULQJ D WHVW GULYH�
%RWK ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV KDYH
QRZ EHHQ SXVKHG WR WKH ULJKW SRVLWLRQ LQ WKH
VWHHULQJ�ER[ SLVWRQ DQG KDYH DGMXVWHG
WKHPVHOYHV�
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$GMXVWLQJ DFFRUGLQJ WR SURFHGXUH %
�� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ OHIW DQG ULJKW

GXULQJ D WHVW GULYH�
%RWK ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV KDYH
QRZ EHHQ SXVKHG WR WKH ULJKW SRVLWLRQ LQ WKH
VWHHULQJ�ER[ SLVWRQ DQG KDYH DGMXVWHG
WKHPVHOYHV�

$GMXVWLQJ DFFRUGLQJ WR SURFHGXUH &

1RWH�
7R DGMXVW WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV WKH
VHDOLQJ SOXJ VKRXOG EH UHSODFHG E\ DQ DGMXVWLQJ
EROW� 7KH UHTXLUHG DGMXVWLQJ EROW �OHQJWK �� PP�
FDQ EH RUGHUHG DV '$) QR� ��������

�� 5HPRYH WKH VHDOLQJ SOXJ DW WKH XQGHUVLGH
RI WKH VWHHULQJ ER[�

�� 6FUHZ WKH DGMXVWLQJ EROW ��� ZKLFK LV ILWWHG
ZLWK D VHDOLQJ ULQJ ��� LQWR WKH VWHHULQJ ER[�
XQWLO DSSUR[� �� PP RI WKUHDG SURWUXGHV
IURP WKH ORFN QXW ���� 7LJKWHQ WKH ORFN QXW�

�� -DFN XS WKH VWHHUDEOH D[OH�V� XQWLO WKH
ZKHHOV DUH FOHDU IURP WKH IORRU�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH SLWPDQ
DUP�

�� &RQQHFW WKH SUHVVXUH JDXJH
�'$) QR� �������� WR WKH GHOLYHU\ OLQH XVLQJ
D 7�SLHFH�

1RWH�
/DWHU YHUVLRQV DUH QRW HTXLSSHG ZLWK D
7�SLHFH� )RU WKHVH YHUVLRQV� D 7�SLHFH PXVW
EH ILWWHG LQ WKH GHOLYHU\ OLQH�

0DNH VXUH WKDW WKH 7�SLHFH LV FRQQHFWHG DV
TXLFNO\ DV SRVVLEOH WR SUHYHQW DLU IURP
HQWHULQJ WKH V\VWHP�
&KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU FRQQHFWLQJ WKH 7�SLHFH DQG WRS XS WKH
RLO LI UHTXLUHG�

�� %OHHG WKH VWHHULQJ PHFKDQLVP� 7R GR
VR� UXQ WKH HQJLQH DW LGOLQJ VSHHG IRU
DSSUR[� � PLQXWHV� ZLWKRXW VWHHULQJ�

321

15 mm
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�� :DUP WKH VWHHULQJ RLO DV GHVFULEHG EHORZ�
XQWLO WKH KRVHV DUH KDQG ZDUP DW OHDVW�
� 6HW WKH HQJLQH VSHHG WR

���� � ���� USP�
� $FWLYDWH WKH VWHHULQJ PHFKDQLVP IRU

� VHFRQGV DW LWV PD[LPXP� PDNLQJ
VXUH WKDW WKH SUHVVXUH GRHV QRW H[FHHG
�� EDU�

� 'R QRW WRXFK WKH VWHHULQJ ZKHHO IRU
� VHFRQGV�

� &RQWLQXH WKLV RSHUDWLRQ XQWLO WKH
UHTXLUHG WHPSHUDWXUH LV UHDFKHG�

1RWH�
,I WKH VWHHULQJ RLO LV WRR FROG� FRQVLGHUDEO\
KLJKHU SUHVVXUHV ZLOO EH PHDVXUHG�

�� 6KXW RII WKH HQJLQH�

�� 6FUHZ WKH DGMXVWLQJ EROW ��� LQWR WKH
VWHHULQJ ER[ XQWLO WKH WRS RI WKH DGMXVWLQJ
EROW LV IOXVK ZLWK WKH WRS RI WKH ORFN QXW ����

1RWH�
7KH IROORZLQJ DFWLRQV FDQ GLIIHU IRU YHUVLRQV
ZLWK OHIW�KDQG DQG ULJKW�KDQG VWHHULQJ �/+'
DQG 5+'�� ,Q WKDW FDVH� WKH 5+' VLWXDWLRQ
LV GHVFULEHG EHWZHHQ EUDFNHWV�

��� :LWK WKH HQJLQH VKXW RII� WXUQ WKH VWHHULQJ
ZKHHO IXOO\ WR WKH ULJKW �5+' WR WKH OHIW� XQWLO
UHVLVWDQFH LV IHOW� 3ODFH D WRUTXH ZUHQFK RQ
WKH VWHHULQJ�ZKHHO QXW DQG WXUQ WKH VWHHULQJ
PHFKDQLVP IXUWKHU XQWLO D WLJKWHQLQJ WRUTXH
RI �� 1P LV DFKLHYHG�
7KLV ZLOO SUHVV WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ
YDOYHV LQWR WKH ´UHVHWµ SRVLWLRQ�

��� 5HPRYH WKH WRUTXH ZUHQFK DQG WXUQ WKH
VWHHULQJ PHFKDQLVP LQWR WKH FHQWUDO
SRVLWLRQ�

��� )LW WKH VWHHULQJ URG LQWR WKH SLWPDQ DUP�

3 21
S7 00 159
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��� /RRVHQ WKH ORFN QXW ��� DQG WXUQ WKH
DGMXVWLQJ EROW �� � �� PP IURP WKH ORFN QXW�

��� 7LJKWHQ WKH ORFN QXW WR D WLJKWHQLQJ WRUTXH RI
�� � �� 1P�

��� 6WDUW WKH HQJLQH� DQG UXQ LW DW LGOLQJ VSHHG�

��� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ OHIW �5+' IXOO\
ULJKW� XQWLO WKH HQG VWRS LV UHDFKHG� )LW D
WRUTXH ZUHQFK WR WKH VWHHULQJ�ZKHHO QXW DQG
SXOO RQ WKH WRUTXH ZUHQFK ZLWK D WLJKWHQLQJ
WRUTXH RI �� 1P� 7KH PD[LPXP UHDGLQJ RQ
WKH SUHVVXUH JDXJH VKRXOG EH �� EDU�
7KLV ZLOO FRUUHFWO\ UHDGMXVW WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH� ZKLFK KDV LWV
HQG VWRS DW WKH VWHHULQJ�ER[ FRYHU�

��� 5XQ WKH HQJLQH DW LGOLQJ VSHHG DQG WXUQ WKH
VWHHULQJ ZKHHO IXOO\ ULJKW �5+' IXOO\ OHIW�
XQWLO WKH HQG VWRS LV UHDFKHG� 0DNH VXUH
WKDW WKH SUHVVXUH GRHV QRW H[FHHG DSSUR[�
��� EDU DQG WKDW WKH SUHVVXUH LV QRW
PDLQWDLQHG IRU ORQJHU WKDQ � VHFRQGV�

��� :KLOH WKH VWHHULQJ ZKHHO LV DW LWV HQG VWRS�
ORRVHQ WKH ORFN QXW RQH WXUQ DQG VFUHZ LQ
WKH DGMXVWLQJ EROW ZKLOH VHFXULQJ WKH ORFN
QXW DW WKH VDPH WLPH�
6FUHZ WKH DGMXVWLQJ EROW LQ� XQWLO WKH
SUHVVXUH LV UHGXFHG WR PD[LPXP �� EDU�
7KLV ZLOO FRUUHFWO\ UHDGMXVW WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH� ZKRVH HQG
VWRS DEXWV WKH DGMXVWLQJ EROW�

��� 6HW WKH HQJLQH VSHHG WR ���� � ���� USP�
7KH ILQDO OLPLWLQJ SUHVVXUH VKRXOG QRW
H[FHHG �� EDU�
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��;) VHULHV ,QVSHFWLRQ DQG DGMXVWPHQW

67((5,1* %2;

���

1RWH�
'R QRW VFUHZ LQ WKH DGMXVWLQJ EROW IXUWKHU
WKDQ VWULFWO\ UHTXLUHG� DV WKH RWKHU
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH FRXOG ORVH LWV
SUHYLRXVO\ DGMXVWHG VHWWLQJ LQ WKLV ZD\� LQ
ZKLFK FDVH WKH DGMXVWLQJ SURFHGXUH PXVW EH
UHSHDWHG DOO RYHU DJDLQ�
7KHUH LV DOVR WKH FKDQFH WKDW WKH
ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYH ZLOO RSHQ WRR
HDUO\� WKXV UHGXFLQJ WKH SUHVVXUH WRR IDVW
DQG QRW UHDFKLQJ WKH PD[LPXP ZKHHO
GHIOHFWLRQ�

��� 7LJKWHQ WKH ORFN QXW WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

��� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ OHIW �5+' IXOO\
ULJKW� XQWLO WKH HQG VWRS LV UHDFKHG� 6HW WKH
HQJLQH VSHHG WR ���� � ���� USP DQG
FKHFN WKH ILQDO OLPLWLQJ SUHVVXUH�

��� 0HDVXUH WKH OHQJWK RI WKH SDUW RI WKH
DGMXVWLQJ�EROW WKDW SURWUXGHV IURP WKH
VWHHULQJ ER[ �GLVWDQFH $ LQ GUDZLQJ�� 7KH
WRWDO OHQJWK �LQFOXGLQJ WKH QXW� VKRXOG QRW
H[FHHG �� PP�
,I WKH DGMXVWLQJ EROW SURWUXGHV IXUWKHU IURP
WKH VWHHULQJ ER[ WKDQ WKH DERYH�PHQWLRQHG
OHQJWK� DQ DGMXVWLQJ EROW RI WKH ZURQJ OHQJWK
KDV EHHQ XVHG RU WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYHV KDYH EHHQ LQFRUUHFWO\ VHW�
,Q WKDW FDVH WKH WRWDO OHQJWK RI WKH DGMXVWLQJ
EROW VKRXOG EH FKHFNHG DQG WKH DGMXVWLQJ
SURFHGXUH UHSHDWHG�

7KH DGMXVWLQJ EROW VKRXOG QRW
SURWUXGH IDUWKHU IURP WKH VWHHULQJ
ER[ WKDQ VSHFLILHG� LQ RUGHU WR NHHS
D VXIILFLHQW VFUHZ�WKUHDG OHQJWK LQ
WKH KRXVH� $ ODUJHU GLPHQVLRQ
FRXOG UHVXOW LQ ORVV RI WKH EROW DQG
ORVV RI VWHHULQJ SRZHU�

��� 5HPRYH WKH MDFN�

��� 5HPRYH WKH SUHVVXUH JDXJH�

��� &KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH UHVHUYRLU
DIWHU UHPRYLQJ WKH SUHVVXUH JDXJH DQG WRS
XS WKH RLO LI UHTXLUHG�

��� %OHHG WKH VWHHULQJ PHFKDQLVP� 7R GR VR�
UXQ WKH HQJLQH DW LGOLQJ VSHHG IRU
DSSUR[� � PLQXWHV� ZLWKRXW VWHHULQJ�

��� 5HWLJKWHQ WKH VWHHULQJ�ZKHHO QXW WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�
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�67((5,1* %2;
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

���

��� ,163(&7,21 $1' $'-8670(17� 35(6685( 32,17

,QVSHFWLRQ RI WKH SUHVVXUH SRLQW
�� 3ODFH WKH VHFWRU VKDIW LQ WKH FHQWUDO SRVLWLRQ

E\ DOLJQLQJ WKH PDUNLQJV RQ WKH VHFWRU VKDIW
DQG LQSXW VKDIW ZLWK WKRVH RQ WKH VWHHULQJ
ER[�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH SLWPDQ
DUP�

1RWH�
:KHQ D VWHHULQJ URG KDV EHHQ UHPRYHG�
WKH LQSXW VKDIW PXVW QRW EH URWDWHG PRUH
WKDQ ��� WXUQV �FRXQWLQJ IURP WKH FHQWUDO
SRVLWLRQ� EHFDXVH RWKHUZLVH WKH VHWWLQJ RI
WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV ZLOO EH
FKDQJHG�

�� &KHFN ZKHWKHU WKH VHFWRU VKDIW LV VWLOO LQ
FHQWUDO SRVLWLRQ� XVLQJ WKH PDUNLQJV�

�� 7DNH KROG RI WKH SLWPDQ DUP DQG FDUHIXOO\
PRYH LW LQ LWV GLUHFWLRQ RI PRYHPHQW WR IHHO
ZKHWKHU WKHUH LV SOD\� 0DNH VXUH WKDW WKH
LQSXW VKDIW LV QRW URWDWHG PRUH WKDQ
��� WXUQV� FRXQWLQJ IURP WKH FHQWUDO SRVLWLRQ�
7KHUH VKRXOG EH QR SOD\ LQ WKH FHQWUDO
SRVLWLRQ RI WKH VWHHULQJ ER[� 2XWVLGH WKH
FHQWUDO SRVLWLRQ RI WKH VWHHULQJ ER[� SOD\ LV
DOORZHG�

�� ,I SOD\ FDQ EH IHOW� WKLV FDQ EH UHPHGLHG
XVLQJ WKH DGMXVWLQJ EROW ����
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�
��;) VHULHV ,QVSHFWLRQ DQG DGMXVWPHQW

67((5,1* %2;

���

$GMXVWLQJ WKH SUHVVXUH SRLQW
�� &KHFN ZKHWKHU WKH VHFWRU VKDIW LV VWLOO LQ

FHQWUDO SRVLWLRQ� XVLQJ WKH PDUNLQJV�

�� /RRVHQ WKH ORFN QXW ��� RQH WXUQ�

�� /RRVHQ WKH DGMXVWLQJ EROW ��� RQH WXUQ XQWLO
QRWLFHDEOH SOD\ FDQ EH IHOW�

�� 6ORZO\ WXUQ WKH DGMXVWLQJ EROW ��� WR WKH
ULJKW� XQWLO QR SOD\ FDQ EH IHOW DW WKH
SLWPDQ DUP� 7KH WRUTXH XVHG VKRXOG QRW
H[FHHG �� 1P�

�� 7XUQ WKH DGMXVWLQJ EROW DQRWKHU ��� WR ��� WXUQ
WLJKWHU�

,I WKH DGMXVWLQJ EROW LV WXUQHG WRR
IDU WR WKH ULJKW� WKH VWHHULQJ ZKHHO
ZLOO QRW UHWXUQ WR LWV FHQWUDO SRVLWLRQ
E\ LWVHOI DIWHU PDNLQJ D WXUQ� 7KH
VWHHULQJ IRUFH DW WKH FHQWUDO
SRVLWLRQ ZLOO LQFUHDVH DQG WKH
GLUHFWLRQDO�VWDELOLW\ FKDUDFWHULVWLFV
RI WKH YHKLFOH ZLOO GHWHULRUDWH�

�� 7LJKWHQ WKH ORFN QXW ��� WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ� 0DNH VXUH WKDW WKH
DGMXVWLQJ EROW ��� GRHV QRW WXUQ WRR�

�� &KHFN WKH SLWPDQ DUP WR VHH ZKHWKHU WKHUH
LV VWLOO SOD\� /HIW DQG ULJKW IURP WKH FHQWUDO
SRVLWLRQ RI WKH LQSXW VKDIW QR SOD\ PD\ EH
IHOW GXULQJ ��� WXUQ�
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�67((5,1* %2;
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

����

�� ,I SOD\ FDQ VWLOO EH IHOW� WKH DGMXVWLQJ
SURFHGXUH VKRXOG EH UHSHDWHG�

�� )LW WKH VWHHULQJ URG RQWR WKH SLWPDQ DUP�

��� 0DNH D WHVW UXQ DQG FKHFN WKH YHKLFOH·V
GLUHFWLRQDO VWDELOLW\� $OVR FKHFN ZKHWKHU WKH
VWHHULQJ ZKHHO UHWXUQV WR WKH FHQWUDO
SRVLWLRQ DIWHU WDNLQJ D WXUQ�

��� ,163(&7,21� 6(&725�6+$)7 2,/ 6($/ /($.6

�� $ SODVWLF SOXJ LV ILWWHG LQWR WKH VWHHULQJ�ER[
VLGH FRYHU�

�� $Q\ RLO OHDN DW WKLV SOXJ LQGLFDWHV WKDW WKH
VHFWRU�VKDIW RLO VHDO LQ WKH VLGH FRYHU OHDNV�

�� ,Q WKH FDVH RI OHDNDJH� UHSODFH WKH
VHFWRU�VKDIW RLO VHDO LQ WKH VWHHULQJ�ER[ VLGH
FRYHU�

,W LV QRW SHUPLWWHG�
� WR ILW WKH SODVWLF SOXJ LQWR WKH

VLGH FRYHU XVLQJ D VHDOLQJ
FRPSRXQG RU JOXH�

� WR DSSO\ DQ DGGLWLRQDO OD\HU RI
SDLQW WR WKH IDFWRU\�DSSOLHG
OD\HU�

� WR VHDO WKH SOXJ KROH XVLQJ
PHDQV RWKHU WKDQ WKH SOXJ LWVHOI�

,I OHDN�RII RLO IURP WKH VHFWRU�VKDIW
RLO VHDO FDQQRW HVFDSH WKURXJK WKH
SOXJ KROH� WKHUH LV D ULVN WKDW WKH
VWHHULQJ ER[ PD\ IDLO�

�� &KHFN WKH VHFWRU�VKDIW RLO VHDO RQ WKH
SLWPDQ�DUP VLGH�

�� ,Q WKH FDVH RI OHDNDJH� UHSODFH WKH
VHFWRU�VKDIW RLO VHDO RQ WKH SLWPDQ�DUP VLGH�
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��;) VHULHV ,QVSHFWLRQ DQG DGMXVWPHQW

67((5,1* %2;

����

��� ,163(&7,21� ,17(51$/ 67((5,1*�%2; 5(6,67$1&(

�� 3ODFH D UHFHSWDFOH XQGHU WKH VWHHULQJ ER[�
&OHDQ WKH OLQH FRQQHFWLRQV DQG UHPRYH WKH
VWHHULQJ�RLO OLQHV IURP WKH VWHHULQJ ER[�
&ROOHFW WKH RLO IORZLQJ RXW DQG SOXJ WKH OLQH
RSHQLQJV�

�� 7XUQ WKH VWHHULQJ ZKHHO IURP RQH HQG VWRS
WR WKH RWKHU XQWLO WKH RLO VWRSV FRPLQJ RXW RI
WKH VWHHULQJ ER[� 'R QRW SOXJ WKH OLQH
FRQQHFWLRQV RQ WKH VWHHULQJ ER[�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH SLWPDQ
DUP�

�� 5HPRYH WKH VWHHULQJ�FROXPQ VKDIW IURP WKH
VWHHULQJ�ER[ LQSXW VKDIW�

�� 3ODFH D UHVLVWDQFH�WRUTXH WHVWHU RQ WKH
VWHHULQJ�ER[ LQSXW VKDIW DQG PHDVXUH WKH
UHVLVWDQFH WRUTXH RS WR D PD[LPXP RI
��� WXUQV RQ ERWK VLGHV RI WKH FHQWUDO
SRVLWLRQ�

1RWH�
:KHQ D VWHHULQJ URG KDV EHHQ UHPRYHG�
WKH LQSXW VKDIW PXVW QRW EH URWDWHG PRUH
WKDQ ��� WXUQV �FRXQWLQJ IURP WKH FHQWUDO
SRVLWLRQ�� DV WKLV ZLOO FKDQJH WKH VHWWLQJ RI
WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV�

�� &RPSDUH WKH UHDGLQJ ZLWK WKH PD[LPXP
DGPLVVLEOH YDOXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� ,I WKH UHDGLQJ GHYLDWHV� WKH SUHVVXUH�SRLQW
VHWWLQJ PXVW EH FKHFNHG�

1RWH�
7KH LQWHUQDO UHVLVWDQFH RXWVLGH WKH SUHVVXUH
SRLQW FDQQRW EH DGMXVWHG�

�� )LW WKH OLQHV WR WKH VWHHULQJ ER[�
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�67((5,1* %2;
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

����

�� )LW WKH VWHHULQJ VKDIW WR WKH VWHHULQJ�ER[
LQSXW VKDIW VR WKDW WKH MRLQW DQG WKH PDUNLQJ
LQ WKH VWHHULQJ�ER[ LQSXW VKDIW DOLJQ�

1RWH�
5HSODFH EROWV ILWWHG ZLWK VHOI�ORFNLQJ QXWV E\
QHZ EROWV ILWWHG ZLWK IODQJH QXWV�

,QVWDOO WKH XQLYHUVDO MRLQW EROW XVLQJ
/RFWLWH ��� �RU HTXLYDOHQW��
7LJKWHQ WKH EROW WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

��� ,QVWDOO WKH VWHHULQJ URG�

��� )LOO DQG EOHHG WKH VWHHULQJ PHFKDQLVP�

��� ,I WKH VWHHULQJ�ER[ LQSXW VKDIW PD\ SRVVLEO\
EHHQ URWDWHG PRUH WKDQ ��� WXUQV �DV VHHQ
IURP WKH FHQWUDO SRVLWLRQ� WKH ILQDO OLPLWLQJ
SUHVVXUHV VKRXOG EH FKHFNHG�

��� 7DNH D WHVW GULYH� 'XULQJ WKH WHVW GULYH�
FKHFN WKH SURSHU IXQFWLRQLQJ RI WKH VWHHULQJ
PHFKDQLVP� $IWHU WKH WHVW GULYH WKH V\VWHP
VKRXOG EH FKHFNHG IRU OHDNV�

S7 00 179

��� &+(&.,1* 7+( 3$57 180%(5 2) 7+( 3,70$1 $50

7KH SDUW QXPEHU RI WKH SLWPDQ DUP LV VWDPSHG
QHDU WKH VWHHULQJ�URG DWWDFKPHQW H\H� 6HH WKH
DUURZ LQ WKH GUDZLQJ�
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

67((5,1* %2;

���

�� 5(029$/ $1' ,167$//$7,21
��� 5(029$/ $1' ,167$//$7,21� (17,5( 67((5,1* %2;

,I WKH YHKLFOH KDV EHHQ LQYROYHG LQ D
FROOLVLRQ LQ ZKLFK WKH VWHHULQJ ER[
RU RWKHU FRPSRQHQWV RI WKH
VWHHULQJ PHFKDQLVP KDYH
�SRVVLEO\� EHHQ GDPDJHG� WKH
VWHHULQJ ER[ VKRXOG DOZD\V EH VHQW
WR '$) IRU LQVSHFWLRQ RU EH
UHSODFHG� 7KLV LQVWUXFWLRQ HYHQ
DSSOLHV LI QR H[WHUQDO GDPDJH LV
YLVLEOH� ,Q WKH FROOLVLRQ� WKH VWHHULQJ
ER[ PD\ KDYH VXVWDLQHG LQWHUQDO
GDPDJH� FDXVLQJ LW WR EH XQUHOLDEOH�

5HPRYLQJ WKH HQWLUH VWHHULQJ ER[
�� 5HPRYH WKH FRUQHU SDUW RI WKH FDE DQG WKH

KHDGOLJKW EUDFNHW LQ IURQW RI WKH VWHHULQJ
ER[�

�� &OHDQ WKH VWHHULQJ ER[ DQG WKH VXUURXQGLQJ
DUHD�

�� 3ODFH WKH VWHHULQJ PHFKDQLVP LQ WKH FHQWUDO
SRVLWLRQ� 7KLV FDQ EH FKHFNHG XVLQJ WKH
PDUNLQJV RQ WKH VWHHULQJ ER[�

�� 5HPRYH WKH VWHHULQJ�RLO OLQHV IURP WKH
VWHHULQJ ER[� &ROOHFW WKH VWHHULQJ RLO IORZLQJ
RXW DQG SOXJ WKH RSHQLQJV RI WKH OLQHV DQG
DW WKH VWHHULQJ ER[� WR SUHYHQW GLUW HQWHULQJ�

1RWH�
,I WKH OLQH FRQQHFWLRQV PLJKW DFFLGHQWDOO\ EH
VZLWFKHG� WKH\ VKRXOG EH PDUNHG�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH SLWPDQ
DUP�

1RWH�
:KHQ D VWHHULQJ URG KDV EHHQ UHPRYHG�
WKH LQSXW VKDIW PXVW QRW EH URWDWHG PRUH
WKDQ ��� WXUQV �FRXQWLQJ IURP WKH FHQWUDO
SRVLWLRQ� EHFDXVH RWKHUZLVH WKH VHWWLQJ RI
WKH ZKHHO�GHIOHFWLRQ OLPLWLQJ YDOYHV ZLOO EH
FKDQJHG�

�� 5HPRYH WKH XQLYHUVDO MRLQW IURP WKH
VWHHULQJ ER[�
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�67((5,1* %2;
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

�� 6ODFNHQ WKH VWHHULQJ�ER[ DWWDFKPHQW EROWV�

1RWH� 7KH ZHLJKW RI WKH VWHHULQJ
ER[ LV DSSUR[� �� NJ� 7KH VWHHULQJ
ER[ VKRXOG EH VXSSRUWHG VHFXUHO\
DQG UHVSRQVLEO\� RU VDIHO\
VXVSHQGHG LQ D KRLVW�

�� 5HPRYH WKH DWWDFKPHQW EROWV IURP WKH
VWHHULQJ ER[ WR WKH VWHHULQJ JHDU PRXQWLQJ
DQG UHPRYH WKH VWHHULQJ ER[ IURP WKH
YHKLFOH�

,QVWDOODWLRQ RI WKH HQWLUH VWHHULQJ ER[
�� &DUHIXOO\ FOHDQ DQG LQVSHFW WKH WKUHDGHG

KROHV RI WKH VWHHULQJ ER[�

�� 5HPRYH DOO SDLQW IURP WKH FRQWDFW VXUIDFHV
RI ERWK WKH VWHHULQJ ER[ DQG WKH VWHHULQJ
JHDU PRXQWLQJ �D WKLQ� IDFWRU\ DSSOLHG OD\HU
RI SDLQW LV DOORZHG��
7KH FRQWDFW VXUIDFHV VKRXOG EH DEVROXWHO\
IUHH IURP GLUW DQG JUHDVH�

�� ,Q WKH FDVH RI D QHZ RU UHYLVHG VWHHULQJ
ER[� ILW WKH OLQH FRQQHFWLRQV� )RU WKH
FRQQHFWLRQ SRLQWV� VHH WKH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 5HSODFH WKH IL[LQJ EROWV� %HFDXVH WKH \LHOG
VWUHVV LV H[FHHGHG ZKLOH WLJKWHQLQJ WKH
EROWV� WKH\ PD\ QRW EH UHXVHG�
*UHDVH WKH QHZ EROW VSDULQJO\�

�� )LW WKH VWHHULQJ ER[ ZLWK WKH SLWPDQ DUP WR
WKH VWHHULQJ JHDU PRXQWLQJ� 0DNH VXUH WKDW
WKH ORFDWLQJ EROW LV ILWWHG LQWR WKH ORZHU
WKUHDGHG KROH DW WKH IURQW RI WKH VWHHULQJ
ER[�

�� 7LJKWHQ WKH IL[LQJ EROWV HYHQO\�
7LJKWHQ WKH EROWV WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� )LW WKH OLQHV WR WKH VWHHULQJ ER[�
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

67((5,1* %2;

���

�� )LW WKH VWHHULQJ VKDIW WR WKH VWHHULQJ�ER[
LQSXW VKDIW VR WKDW WKH MRLQW DQG WKH PDUNLQJ
LQ WKH VWHHULQJ�ER[ LQSXW VKDIW DOLJQ�

1RWH�
5HSODFH EROWV ILWWHG ZLWK VHOI�ORFNLQJ QXWV E\
QHZ EROWV ILWWHG ZLWK IODQJH QXWV�

,QVWDOO WKH XQLYHUVDO MRLQW EROW XVLQJ
/RFWLWH ��� �RU HTXLYDOHQW��
7LJKWHQ WKH EROW WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� ,QVWDOO WKH VWHHULQJ URG�

��� )LOO DQG EOHHG WKH VWHHULQJ PHFKDQLVP�

��� ,I WKH VWHHULQJ�ER[ LQSXW VKDIW PD\ KDYH
EHHQ URWDWHG PRUH WKDQ ��� WXUQV �DV VHHQ
IURP WKH FHQWUDO SRVLWLRQ� ZKLOH WKH VWHHULQJ
URG ZDV UHPRYHG� WKH ILQDO OLPLWLQJ
SUHVVXUHV VKRXOG EH FKHFNHG� VHH FKDSWHU
´&KHFNLQJ DQG DGMXVWLQJµ�

��� )LW WKH FRUQHU SDUW RI WKH FDE DQG WKH
KHDGOLJKW EUDFNHW�

��� 7DNH D WHVW GULYH� 'XULQJ WKH WHVW GULYH WKH
SURSHU IXQFWLRQLQJ RI WKH VWHHULQJ
PHFKDQLVP VKRXOG EH FKHFNHG� $IWHU WKH
WHVW GULYH WKH V\VWHP VKRXOG EH FKHFNHG IRU
OHDNV�
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�67((5,1* %2;
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

��� 5(029$/ $1' ,167$//$7,21� 67((5,1* *($5 02817,1*

%H FDUHIXO ZKHQ WLOWLQJ WKH FDE RU
ZKHQ ZRUNLQJ XQGHU WKH WLOWHG FDE
LI WKH VWHHULQJ JHDU PRXQWLQJ LV WR
EH LQVSHFWHG RU UHSODFHG EHFDXVH
RI D FROOLVLRQ�
9LWDO SDUWV RI WKH FDE VXVSHQVLRQ
PD\ KDYH EHHQ GDPDJHG E\ WKH
FROOLVLRQ�
7DNH WKH QHFHVVDU\ SUHFDXWLRQV�

7KH VWHHULQJ JHDU PRXQWLQJ LV DOVR
D FDE VXVSHQVLRQ SRLQW�
,I WKH VWHHULQJ JHDU PRXQWLQJ KDV
EHHQ UHPRYHG� WKH FDE PXVW QRW EH
WLOWHG�

5HPRYDO RI WKH VWHHULQJ JHDU PRXQWLQJ
�� 5HPRYH WKH VWHHULQJ ER[�

�� 5HPRYH WKH UDGLDWRU�LQWHUFRROHU�

�� 5HPRYH WKH VWHHULQJ�RLO UHVHUYRLU�

�� 'LVFRQQHFW WKH ZLULQJ IURP WKH VWHHULQJ
JHDU PRXQWLQJ�

�� $IWHU WLOWLQJ WKH FDE� VODFNHQ WKH VWHHULQJ
JHDU PRXQWLQJ DWWDFKPHQW EROWV�

�� /RRVHQ WKH DWWDFKPHQW EROWV XVHG WR ILW WKH
FDE VXVSHQVLRQ WR WKH VWHHULQJ JHDU
PRXQWLQJ�

�� 7LOW WKH FDE EDFN WR WKH GULYLQJ SRVLWLRQ�

�� 6XSSRUW WKH FDE DW WKH IURQW VLGH� ,QVWDOO D
FDE MDFNLQJ SRLQW DW WKH IURQW RI WKH FDE� RU
VXVSHQG WKH FDE IURQW LQ D KRLVW XVLQJ WKH
OLIWLQJ \RNH�

�� 5HPRYH WKH EROWV FRQQHFWLQJ WKH FDE
VXVSHQVLRQ WR WKH VWHHULQJ JHDU PRXQWLQJ�

��� 6XSSRUW WKH VWHHULQJ JHDU PRXQWLQJ�
5HPRYH WKH DWWDFKPHQW EROWV DQG WDNH WKH
VWHHULQJ JHDU PRXQWLQJ RII WKH FKDVVLV�

$IWHU D FROOLVLRQ� WKH VWHHULQJ JHDU
PRXQWLQJ VKRXOG EH LQVSHFWHG YHU\
FDUHIXOO\ IRU GHIRUPDWLRQ DQG
FUDFNV� 7KLV LV LPSRUWDQW IRU YHKLFOH
VDIHW\� ,I SRVVLEOH� WKH VWHHULQJ JHDU
PRXQWLQJ VKRXOG EH PDJQDIOX[
WHVWHG� :KHQ LQ GRXEW� DOZD\V
UHSODFH WKH VWHHULQJ JHDU PRXQWLQJ�
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�
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67((5,1* %2;

���

,QVWDOODWLRQ RI WKH VWHHULQJ JHDU PRXQWLQJ
�� &DUHIXOO\ FOHDQ WKH DWWDFKPHQW EROWV�

�� $SSO\ RQH GURS RI RLO WR WKH ILUVW WXUQ RI WKH
VFUHZ WKUHDG DQG WR WKH XQGHUVLGH RI WKH
EROW KHDG� 'R QRW DSSO\ PRUH WKDQ D VLQJOH
GURS RI RLO DV H[FHVV RLO ZRXOG SHQHWUDWH
EHWZHHQ WKH WZR FRQWDFW VXUIDFHV� ZKLFK
ZRXOG LQFUHDVH WKH ULVN RI WKH FRQQHFWLRQ
ORRVHQLQJ�

�� 6FUHZ WKH QXW RQ WKH DWWDFKPHQW EROW E\
KDQG� ,I WKH QXW FDQ EH HDVLO\ VFUHZHG RQ
WKH EROW E\ KDQG� WKH EROW PD\ EH UHXVHG� ,I
QHFHVVDU\� WKH DWWDFKPHQW EROWV VKRXOG EH
UHQHZHG�

�� 5HPRYH DOO SDLQW IURP WKH FRQWDFW VXUIDFHV
RI ERWK WKH VWHHULQJ ER[ DQG WKH VWHHULQJ
JHDU PRXQWLQJ �D WKLQ� IDFWRU\ DSSOLHG OD\HU
RI SDLQW LV DOORZHG��
7KH FRQWDFW VXUIDFHV VKRXOG EH DEVROXWHO\
IUHH IURP GLUW DQG JUHDVH�

�� 3ODFH WKH VWHHULQJ JHDU PRXQWLQJ RQ WKH
FKDVVLV� 7LJKWHQ WKH EROWV HYHQO\� 'R QRW
WLJKWHQ WKH EROWV XQWLO WKH FDE KDV EHHQ
WLOWHG EDFN�

�� ,QVWDOO WKH FDE VXVSHQVLRQ RQ WKH VWHHULQJ
JHDU PRXQWLQJ� 7LJKWHQ WKH DWWDFKPHQW
EROWV WR WKH VSHFLILHG WRUTXH�

�� 5HPRYH WKH FDE VXSSRUW�

�� 7LOW WKH FDE�

�� 7LJKWHQ WKH DWWDFKPHQW EROWV RI WKH VWHHULQJ
JHDU PRXQWLQJ WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

��� ,QVWDOO WKH UDGLDWRU�LQWHUFRROHU�

��� ,QVWDOO WKH VWHHULQJ�RLO UHVHUYRLU�

��� ,QVWDOO WKH VWHHULQJ ER[�

��� )LW WKH ZLULQJ LQ WKH VDPH ZD\ DV LW ZDV
FRQQHFWHG SUHYLRXVO\�
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,I WKH SLWPDQ DUP KDV EHHQ
VXEMHFWHG WR H[WUHPHO\ KLJK ORDGV
�DFFLGHQW�� LW VKRXOG EH PDJQDIOX[
WHVWHG� HYHQ LI QR GHYLDWLRQV FDQ EH
IRXQG ZLWK WKH QDNHG H\H�
,I VXFK D WHVW LV QRW SRVVLEOH� WKH
SLWPDQ DUP VKRXOG EH UHSODFHG DW
DOO WLPHV�

7KH SLWPDQ DUP VKRXOG RQO\ EH
UHPRYHG XVLQJ WKH SUHVFULEHG
VSHFLDO WRROV�
8QGHU QR FLUFXPVWDQFHV VKRXOG WKH
SLWPDQ DUP EH UHPRYHG E\
GLVORGJLQJ LW ZLWK D KDPPHU RU E\
KHDWLQJ� LI WKH SUHVFULEHG WRROV DUH
QRW DYDLODEOH�
7KLV ZRXOG QRW RQO\ UHVXOW LQ WKH
SLWPDQ DUP EHFRPLQJ KLJKO\
XQUHOLDEOH� EXW ZRXOG DOVR
SHUPDQHQWO\ GDPDJH WKH VHFWRU
VKDIW�

5HPRYDO RI WKH SLWPDQ DUP
�� 5HPRYH WKH VWHHULQJ ER[�

�� &OHDQ WKH VFUHZ WKUHDG RI WKH VHFWRU VKDIW
SURWUXGLQJ IURP WKH QXW�

�� 7DS WKH ORFNLQJ ULQJ RI WKH QXW EDFN LQWR LWV
ORFNLQJ SRVLWLRQ�

�� 5HPRYH WKH QXW IURP WKH VHFWRU VKDIW�

�� 3ODFH WKH SXVK URG �VHH DUURZ LQ GUDZLQJ�
LQ WKH K\GUDXOLF SXOOHU �&�� VSHFLDO WRRO
�'$) QR� ���������

�� 6FUHZ WKH DGDSWHU �%�� VSHFLDO WRRO
�'$) QR� ��������� SDUWO\ RQWR WKH
K\GUDXOLF SXOOHU �&��
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67((5,1* %2;

���

�� 6OLGH FODZ �$�� VSHFLDO WRRO
�'$) QR� ��������� RYHU WKH SLWPDQ
DUP ����
,I QHFHVVDU\ FXW WKH VHFWRU�VKDIW GXVW VHDO
��� DQG UHPRYH LW�

�� 6OLGH WKH DGDSWHU �%� ZLWK WKH K\GUDXOLF
SXOOHU �&� LQWR WKH FODZ �$��

�� 6FUHZ WKH VSLQGOH �'� RI WKH K\GUDXOLF SXOOHU
�&� RXW DV IDU DV SRVVLEOH� 6XEVHTXHQWO\
VFUHZ WKH K\GUDXOLF SXOOHU �&� DV IDU DV
SRVVLEOH LQWR DGDSWHU �%� XVLQJ DQ RSHQ�HQG
VSDQQHU�

��� 6FUHZ LQ WKH VSLQGOH �'� XQWLO WKH SLWPDQ
DUP FRPHV RII WKH VHFWRU VKDIW�
,I WKH SLWPDQ DUP VWLOO KDV QRW FRPH RII DIWHU
WKH VSLQGOH KDV EHHQ FRPSOHWHO\ VFUHZHG
LQ� VFUHZ RXW WKH VSLQGOH DQG VFUHZ WKH
SXOOHU DV IDU DV SRVVLEOH LQWR WKH DGDSWHU
�%�� 7KHQ VFUHZ LQ VSLQGOH �'� DJDLQ XQWLO
WKH SLWPDQ DUP FRPHV RII�

,QVWDOODWLRQ RI WKH SLWPDQ DUP
�� ,QVWDOO D QHZ GXVW VHDO RQ WKH VHFWRU VKDIW�

�� *UHDVH WKH GXVW�VHDO VXUIDFH ZKLFK LV
SRVLWLRQHG DJDLQVW WKH VWHHULQJ ER[ XVLQJ D
JUHDVH WKDW PHHWV WKH VSHFLILFDWLRQV
�PHOWLQJ SRLQW RI����E&��

�� ,QVWDOO WKH SLWPDQ DUP RQ WKH VHFWRU VKDIW VR
WKDW WKH PDUNLQJV RQ WKH SLWPDQ DUP DQG
WKH VHFWRU VKDIW DOLJQ�

1RWH�
$V WKH VHFWRU VKDIW LV QRUPDOO\ VHFXUHG DW
WKH VDPH SRVLWLRQ� WKH VHFWRU�VKDIW ORFN QXW
FDQ RQO\ EH VHFXUHG WZLFH� $IWHU WKDW� WKH
QXW VKRXOG EH UHSODFHG� 7KH QXW VKRXOG QRW
EH XVHG IRU ORFNLQJ DW ORFDWLRQV ZKHUH WKH
VKDIW KDV DOUHDG\ EHHQ ORFNHG EHIRUH�
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���

�� )LW WKH QXW RQ WKH VHFWRU VKDIW DQG WLJKWHQ LW
WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

�� 6HFXUH WKH VHFWRU�VKDIW QXW E\ WDSSLQJ WKH
ORFNLQJ ULQJ RI WKH QXW DW OHDVW ��� PP LQWR
RQH RI WKH UHFHVVHV RI WKH VHFWRU VKDIW�
$OZD\V XVH D SDUW RI WKH ORFNLQJ ULQJ ZKLFK
KDV QRW EHHQ XVHG EHIRUH�

�� ,QVWDOO WKH VWHHULQJ ER[�
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5HPRYDO RI WKH LQSXW�VKDIW RLO VHDO
�� 5HPRYH WKH VWHHULQJ ER[�

�� )LW IDOVH MDZV WR WKH EHQFK YLFH� &ODPS WKH
VWHHULQJ ER[ LQ WKH EHQFK YLFH DW WKH
DWWDFKPHQW SRLQWV� 'R QRW FODPS WKH
VWHHULQJ ER[ LQ WKH EHQFK YLFH DW WKH
F\OLQGHU�
,I QHFHVVDU\� PDNH D VSHFLDO EUDFNHW�
&RQQHFW WKH EUDFNHW WR WKH VWHHULQJ�ER[
DWWDFKPHQW SRLQWV DQG SODFH WKH VWHHULQJ
ER[ LQ WKH EHQFK YLFH XVLQJ WKH EUDFNHW�

�� 3ODFH WKH VWHHULQJ ER[ LQ WKH FHQWUDO
SRVLWLRQ XVLQJ WKH PDUNLQJV�

�� 5HPRYH WKH GXVW VHDO ��� IURP WKH
VWHHULQJ ER[�

�� 5HPRYH WKH JUHDVH IURP DURXQG WKH
LQSXW VKDIW ����

�� 5HPRYH WKH FLUFOLS ��� ORFDWHG DERYH WKH RLO
VHDO ����

�� )RU D RQH�FLUFXLW VWHHULQJ ER[� WKH RLO VHDO
��� VKRXOG EH UHPRYHG DV IROORZV�
� &ORVH RII WKH GHOLYHU\�OLQH FRQQHFWLRQ

�3� XVLQJ D SOXJ�
� &RQQHFW D K\GUDXOLF SXPS WR WKH

UHWXUQ�OLQH FRQQHFWLRQ �5� ZKLFK
FDQ JHQHUDWH D SUHVVXUH RI
DSSUR[� ��� EDU�

� &RYHU WKH RSHQLQJ DW WKH LQSXW VKDIW� WR
SUHYHQW DQ\ RLO VSODVKHV�

� 8VLQJ WKH K\GUDXOLF SXPS� FDUHIXOO\
LQFUHDVH WKH SUHVVXUH XQWLO WKH RLO VHDO
��� LV GULYHQ IURP WKH VWHHULQJ ER[�

� 5HPRYH WKH K\GUDXOLF SXPS DQG WKH
SOXJ�

�� )RU D WZR�FLUFXLW VWHHULQJ ER[� WKH RLO VHDO
��� VKRXOG EH UHPRYHG DV IROORZV�
� &ORVH RII WKH GHOLYHU\�OLQH FRQQHFWLRQV

3�� 3�� 5�� &� DQG &� XVLQJ SOXJV�
� &RQQHFW D K\GUDXOLF SXPS WR OLQH

FRQQHFWLRQ 5� ZKLFK FDQ JHQHUDWH D
SUHVVXUH RI DSSUR[� ��� EDU�

� &RYHU WKH RSHQLQJ DW WKH LQSXW VKDIW� WR
SUHYHQW DQ\ RLO VSODVKHV�

� 8VLQJ WKH K\GUDXOLF SXPS� FDUHIXOO\
LQFUHDVH WKH SUHVVXUH XQWLO WKH RLO VHDO
��� LV GULYHQ IURP WKH VWHHULQJ ER[�

� 5HPRYH WKH K\GUDXOLF SXPS DQG WKH
SOXJV�

5
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5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

,QVWDOODWLRQ RI WKH LQSXW�VKDIW RLO VHDO
�� &KHFN WKH RLO�VHDO FKDPEHU ��� IRU URXJK

HGJHV� JURRYHV DQG UHVLGXDO VHDOLQJ�ULQJ
SDUWLFOHV�

�� 6OLGH JXLGH EXVK �$�� VSHFLDO WRRO
�'$) QR� �������� RQWR WKH JHDULQJ RI WKH
LQSXW VKDIW ��� LQ RUGHU QRW WR GDPDJH WKH
QHZ RLO VHDO ����

�� *UHDVH WKH LQVLGH RI WKH QHZ RLO VHDO ���
DQG LQVWDOO WKH RLO VHDO� ZLWK LWV VSULQJ
VLGH WRZDUGV WKH VWHHULQJ ER[� LQWR WKH
VWHHULQJ ER[�

�� 7DS WKH RLO VHDO ��� FDUHIXOO\ LQWR WKH
FKDPEHU XVLQJ D SODVWLF PDOOHW DQG
GULYHU �%��
&KHFN ZKHWKHU WKH JURRYH IRU WKH FLUFOLS ���
LV HQWLUHO\ IUHH�
0DNH VXUH WKDW WKH RLO VHDO ��� LV QRW ILWWHG
LQWR WKH FKDPEHU WRR GHHSO\�

�� &KHFN ZKHWKHU QR SDUWV RI WKH RLO VHDO ���
ZHUH OHIW EHKLQG GXULQJ LWV LQVWDOODWLRQ�
5HPRYH WKHVH SDUWLFOHV� LI DQ\�

�� ,QVWDOO D QHZ FLUFOLS ���� 3ODFH WKH ORZHU
FLUFOLS OLS LQWR WKH JURRYH DQG WXUQ WKH FLUFOLS
WR WKH OHIW ZKLOH SXVKLQJ LW VOLJKWO\ LQWR WKH
JURRYH�

�� )LOO WKH VSDFH RQ WRS RI WKH FLUFOLS ZLWK WKH
VSHFLILHG JUHDVH �PHOWLQJ SRLQW RI����E&��

�� 7KH VSHFLILHG JUHDVH �PHOWLQJ SRLQW RI
����E&� VKRXOG DOVR EH DSSOLHG WR WKH
XQGHUVLGH RI WKH GXVW FRYHU ���� $IWHU WKDW�
VOLGH WKH GXVW FRYHU RQWR WKH LQSXW VKDIW ����

�� 3ODFH WKH VWHHULQJ ER[ RQ D WHVW EHQFK� LI
DYDLODEOH� DQG FKHFN IRU OHDNV�

��� ,QVWDOO WKH VWHHULQJ ER[�
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5HPRYDO RI WKH VHFWRU�VKDIW RLO VHDO LQ VLGH
FRYHU
�� &OHDQ WKH VWHHULQJ ER[ DQG WKH VXUURXQGLQJ

DUHD�

�� 5HPRYH WKH ORFN QXW ����

�� 5HPRYH WKH DWWDFKPHQW EROWV ��� RI WKH VLGH
FRYHU ����

�� &ROOHFW WKH RLO IORZLQJ RXW RI WKH V\VWHP�

�� 8VH D SODVWLF PDOOHW WR WDS WKH VLGH FRYHU ���
ORRVH ZKLOH� DW WKH VDPH WLPH� WXUQLQJ WKH
DGMXVWLQJ EROW ��� FORFNZLVH�
7KH DGMXVWLQJ EROW ��� LV ILWWHG LQ WKH VHFWRU
VKDIW ��� DQG VKRXOG EH UHPRYHG HQWLUHO\
IURP WKH VLGH FRYHU ����

�� 5HPRYH WKH JDVNHW ��� IURP WKH VLGH FRYHU�
7KLV JDVNHW PD\ QRW EH UHXVHG�

1RWH�
:RUN LQ YHU\ FOHDQ FRQGLWLRQV� 3UHYHQW GLUW
IURP HQWHULQJ WKH QHHGOH EHDULQJ�

�� 8VH D XQLYHUVDO LQWHUQDO SXOOHU WR UHPRYH
WKH VHFWRU�VKDIW RLO VHDO ��� IURP WKH VLGH
FRYHU�

7DNH FDUH QRW WR GDPDJH WKH QHHGOH
EHDULQJ ��� ZKHQ UHPRYLQJ WKH
VHFWRU�VKDIW RLO VHDO�

�� &KHFN WKH QHHGOH YDOYH IRU VPRRWK
RSHUDWLRQ DQG GDPDJH DIWHU UHPRYDO RI WKH
VHFWRU�VKDIW RLO VHDO�

,QVWDOODWLRQ RI WKH VHFWRU�VKDIW RLO VHDO LQ
VLGH FRYHU
�� $SSO\ FOHDQ JUHDVH WKDW PHHWV WKH

VSHFLILFDWLRQV �PHOWLQJ SRLQW RI����E&� WR
WKH QHHGOH EHDULQJ ����

�� )LW D QHZ VHDOLQJ ULQJ LQWR WKH VLGH FRYHU
XVLQJ WKH VSHFLDO WRRO �'$) QR� ���������

�� )LW D QHZ JDVNHW RQWR WKH VLGH FRYHU� 6WLFN
WKH JDVNHW WR WKH FRYHU XVLQJ D OLWWOH FOHDQ
JUHDVH�

�� ,QVWDOO WKH VLGH FRYHU ��� WR WKH VWHHULQJ ER[
ZKLOH� DW WKH VDPH WLPH� WXUQLQJ WKH
DGMXVWLQJ EROW ��� FRXQWHU�FORFNZLVH LQWR WKH
VLGH FRYHU�
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����

�� &OHDQ WKH DWWDFKPHQW EROWV�

1RWH�
7KHVH DUH VSHFLDO DWWDFKPHQW EROWV� ,I
GDPDJHG RU ORVW� DOZD\V ILW RULJLQDO
DWWDFKPHQW EROWV�

$SSO\ RQH GURS RI VWHHULQJ RLO WR WKH EROW
KHDG DQG WKH ILUVW WXUQV RI WKH VFUHZ WKUHDG�
)LW WKH EROWV�
7LJKWHQ WKH EROWV HYHQO\ LQ WKH VHTXHQFH DV
VKRZQ LQ WKH GUDZLQJ�
6XEVHTXHQWO\� WLJKWHQ WKH EROWV WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH LQ WKH VHTXHQFH
DV VKRZQ� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� )LW WKH ORFN QXW DQG UHDGMXVW WKH SUHVVXUH
SRLQW� VHH FKDSWHU ´&KHFNLQJ DQG
DGMXVWLQJµ�

�� )LOO DQG EOHHG WKH VWHHULQJ PHFKDQLVP�

�� 7DNH D WHVW GULYH� 'XULQJ WKH WHVW GULYH WKH
SURSHU IXQFWLRQLQJ RI WKH VWHHULQJ
PHFKDQLVP VKRXOG EH FKHFNHG� $IWHU WKH
WHVW GULYH� WKH V\VWHP VKRXOG EH FKHFNHG
IRU OHDNV�
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5HPRYDO RI VHFWRU�VKDIW RLO VHDO RQ
SLWPDQ�DUP VLGH
�� 5HPRYH WKH VWHHULQJ ER[�

�� )LW IDOVH MDZV WR WKH EHQFK YLFH� &ODPS WKH
VWHHULQJ ER[ LQ WKH EHQFK YLFH DW WKH
DWWDFKPHQW SRLQWV� 'R QRW FODPS WKH
VWHHULQJ ER[ LQ WKH EHQFK YLFH DW WKH
F\OLQGHU�
,I QHFHVVDU\� PDNH D VSHFLDO EUDFNHW�
&RQQHFW WKH EUDFNHW WR WKH VWHHULQJ�ER[
DWWDFKPHQW SRLQWV DQG SODFH WKH VWHHULQJ
ER[ LQ WKH EHQFK YLFH XVLQJ WKH EUDFNHW�

�� 3ODFH WKH VWHHULQJ ER[ LQ WKH FHQWUDO
SRVLWLRQ XVLQJ WKH PDUNLQJV�

�� 5HPRYH WKH SLWPDQ DUP IURP WKH
VWHHULQJ ER[�
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�67((5,1* %2;
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

�� 5HPRYH WKH GXVW VHDO �����

�� 5HPRYH GLUW DQG SDLQW RU UXVW� LI DQ\� IURP
WKH VHFWRU VKDIW ����

1RWH�
:RUN LQ YHU\ FOHDQ FRQGLWLRQV� 3UHYHQW GLUW
IURP HQWHULQJ WKH VWHHULQJ ER[ RU SDUWV RI
WKH VWHHULQJ ER[�
3OHDVH SD\ DWWHQWLRQ WR WKH ZD\ SDUWV KDYH
EHHQ LQVWDOOHG SULRU WR GLVDVVHPEOLQJ WKHVH�
7KLV LV WR HQVXUH FRUUHFW DVVHPEO\ RI WKH
QHZ VHDOLQJ ULQJV�

�� 5HPRYH WKH VLGH FRYHU IURP WKH
VWHHULQJ ER[�

�� 5HPRYH WKH VHFWRU VKDIW ����

�� &DUHIXOO\ UHPRYH WKH GLUW�ZDWHU VHDO ���
IURP WKH VWHHULQJ ER[ ��� XVLQJ D VPDOO
VFUHZ GULYHU�

��� ,I ILWWHG� FDUHIXOO\ UHPRYH WKH FLUFOLS ����
3UHYHQW GDPDJH WR WKH FLUFOLS DQG WKH
VWHHULQJ ER[�

��� &DUHIXOO\ UHPRYH WKH GLUW VHDO ���� LI DQ\�
IURP WKH VWHHULQJ ER[ ��� XVLQJ D VPDOO
VFUHZ GULYHU�

��� 3ODFH WKH VWHHULQJ ER[ LQ KRUL]RQWDO SRVLWLRQ
DQG UHPRYH WKH VHFWRU�VKDIW RLO VHDO ���
IURP WKH VWHHULQJ ER[ XVLQJ D XQLYHUVDO
LQWHUQDO SXOOHU�

7DNH FDUH QRW WR GDPDJH WKH QHHGOH
EHDULQJ ��� ZKHQ UHPRYLQJ WKH
VHFWRU�VKDIW RLO VHDO�

��� &KHFN WKH QHHGOH YDOYH IRU VPRRWK
RSHUDWLRQ DQG GDPDJH DIWHU UHPRYDO RI WKH
VHFWRU�VKDIW RLO VHDO� /HDYH WKH VSDFHU ���
DQG FLUFOLS ���� LI ILWWHG� LQ SRVLWLRQ�

1RWH�
/DWHU YHUVLRQV DUH QRW ILWWHG ZLWK WKH
SDUWV ZLWK SRVLWLRQ QXPEHUV �� �� � DQG ��
)RU WKHVH YHUVLRQV� WKH VHFWRU�VKDIW RLO VHDO
PXVW EH YHU\ FDUHIXOO\ UHPRYHG XVLQJ D
VFUHZGULYHU�
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,QVWDOODWLRQ RI VHFWRU�VKDIW RLO VHDO RQ
SLWPDQ�DUP VLGH
�� ,QVWDOO WKH VSDFHU ���� LI LW KDV EHHQ

UHPRYHG� 7KH ZLGH VLGH RI WKH VSDFHU PXVW
DEXW WKH VHFWRU�VKDIW RLO VHDO�

�� )LW D QHZ VHFWRU�VKDIW VHDOLQJ ULQJ ��� LQWR
WKH VWHHULQJ ER[ ��� XVLQJ WKH VSHFLDO WRRO
�'$) QR� ���������

�� $SSO\ FOHDQ JUHDVH WKDW PHHWV WKH
VSHFLILFDWLRQV �PHOWLQJ SRLQW RI����E&� WR
WKH QHHGOH EHDULQJ ����

�� ,I ILWWHG� LQVWDOO D QHZ GLUW VHDO ����

�� ,I ILWWHG� LQVWDOO WKH FLUFOLS ���� (QVXUH WKDW
WKH FLUFOLS LV FRUUHFWO\ ILWWHG LQWR WKH JURRYH�

�� $SSO\ WKH VSHFLILHG JUHDVH �PHOWLQJ SRLQW RI
����E&� WR WKH EDFN RI WKH QHZ GLUW�ZDWHU
VHDO ��� DQG VXEVHTXHQWO\ ILW WKH GLUW�ZDWHU
VHDO ��� LQWR WKH VWHHULQJ ER[� S7 00 454
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����

�� 6WLFN DGKHVLYH WDSH WR JURRYH WRRWKLQJ RQ
WKH VHFWRU VKDIW ��� �VHH DUURZ LQ GUDZLQJ��
7KLV ZLOO SUHYHQW GDPDJH WR WKH VHFWRU�VKDIW
RLO VHDO ZKHQ LQVWDOOLQJ WKH VHFWRU�VKDIW LQWR
WKH VWHHULQJ ER[�

�� &KHFN ZKHWKHU WKH SLVWRQ LV VWLOO LQ LWV
FHQWUDO SRVLWLRQ� VR WKDW WKH PLGGOH
VHFWRU�VKDIW WRRWK HQJDJHV WKH FRUUHFW
SLVWRQ WHHWK�

,I WKH SLVWRQ LV QRW LQ LWV FHQWUDO
SRVLWLRQ GXULQJ WKH VHFWRU�VKDIW
DVVHPEO\� WKH VWHHULQJ GLVWDQFH WR
RQH VLGH ZLOO EHFRPH YHU\ VPDOO�
7KLV PD\ OHDG WR GDQJHURXV
VLWXDWLRQV�

�� ,QVWDOO WKH VHFWRU VKDIW ��� LQWR WKH VWHHULQJ
ER[ ����

��� &KHFN ZKHWKHU WKH PLGGOH WRRWK RI WKH
VHFWRU VKDIW HQJDJHV WKH FRUUHFW SLVWRQ
WHHWK� XVLQJ WKH PDUNLQJV RQ WKH VHFWRU DQG
LQSXW VKDIW�

��� 5HPRYH WKH DGKHVLYH WDSH IURP WKH JURRYH
WRRWKLQJ�

S7 00 453

1

S7 00 036

S7 00 166
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����

��� )LW D QHZ GXVW VHDO ���� DQG JUHDVH WKH
GXVW�VHDO VXUIDFH ZKLFK LV SRVLWLRQHG
DJDLQVW WKH VWHHULQJ ER[ XVLQJ D JUHDVH WKDW
PHHWV WKH VSHFLILFDWLRQV �PHOWLQJ SRLQW RI
����E&��

��� )LW WKH VLGH FRYHU�

��� ,QVWDOO WKH SLWPDQ DUP�

��� 5HDGMXVW WKH SUHVVXUH SRLQW� VHH FKDSWHU
´,QVSHFWLRQ DQG DGMXVWPHQWµ�

��� 3ODFH WKH VWHHULQJ ER[ RQ D WHVW EHQFK� LI
DYDLODEOH� DQG FKHFN IRU OHDNV�

��� ,QVWDOO WKH VWHHULQJ ER[�

��� )LOO DQG EOHHG WKH VWHHULQJ PHFKDQLVP�

��� 7DNH D WHVW GULYH� 'XULQJ WKH WHVW GULYH WKH
SURSHU IXQFWLRQLQJ RI WKH VWHHULQJ
PHFKDQLVP VKRXOG EH FKHFNHG� $IWHU WKH
WHVW GULYH WKH V\VWHP VKRXOG EH FKHFNHG IRU
OHDNV�
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����

��� 5(029$/ $1' ,167$//$7,21� 35(6685(�/,0,7,1* 9$/9(

5HPRYDO RI WKH SUHVVXUH�OLPLWLQJ YDOYH
�� 0DNH VXUH WKDW QR GLUW FDQ HQWHU LQWR WKH

V\VWHP ZKLOH WKH SUHVVXUH�OLPLWLQJ YDOYH LV
UHPRYHG�

�� 5HPRYH WKH QXW ��� DQG WDNH WKH YDOYH ���
DORQJ ZLWK WKH VSULQJ ��� RXW RI WKH
VWHHULQJ ER[�

�� &KHFN WKH FRQWDFW VXUIDFH RI WKH YDOYH ���
DQG WKH FRQWDFW VXUIDFH RI WKH YDOYH LQ WKH
VWHHULQJ ER[�

1RWH�
'R QRW FKDQJH WKH SUHVVXUH�OLPLWLQJ YDOYH
VHWWLQJ�

,QVWDOODWLRQ RI WKH SUHVVXUH�OLPLWLQJ YDOYH
�� )LW D QHZ 2�ULQJ ��� RQ WKH SOXJ ����

�� 3ODFH WKH YDOYH ��� ZLWK WKH VSULQJ ��� LQ WKH
VWHHULQJ ER[� )LW WKH SOXJ ��� DQG WLJKWHQ LW
WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

�� 7DNH D WHVW GULYH� 'XULQJ WKH WHVW GULYH� WKH
SURSHU IXQFWLRQLQJ RI WKH VWHHULQJ
PHFKDQLVP VKRXOG EH FKHFNHG� $IWHU WKH
WHVW GULYH� WKH SOXJ ��� VKRXOG EH FKHFNHG
IRU OHDNV�

1 2 3 4

S7 00 176
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&217(176
3DJH 'DWH

�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� HPHUJHQF\ VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ RI WKH VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ RI WKH HPHUJHQF\ VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,163(&7,21 $1' $'-8670(17 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� IORZ�FRQWURO YDOYH ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 5(029$/ $1' ,167$//$7,21 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� HPHUJHQF\ VWHHULQJ SXPS ��� ����� � � � � � � � � � � � � � � � � � � � � � � � �
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���

�� *(1(5$/
��� 29(59,(: '5$:,1*� 67((5,1* 3803

11 12 13 14 15 16 1714

1 3 5 6 876 7 42 9 10

S7 00 037

�� 'ULYH VKDIW
�� +RXVLQJ
�� %DOO EHDULQJ
�� 'RXEOH RLO VHDO
�� 2�ULQJ
�� 6WDWRU
�� 9DQHV
�� 2�ULQJ
�� &RYHU
��� )ORZ�FRQWURO YDOYH
��� &LUFOLS
��� %HDULQJ EXVK
��� 7KUXVW SODWH
��� 5RWRU
��� 7KUXVW SODWH
��� 6HDOLQJ ULQJ
��� 6SULQJ
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����
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���

��� 29(59,(: '5$:,1*� (0(5*(1&< 67((5,1* 3803

1 2 3 4 5 6 7 8 9 12 14 15 17 19

18161311109876

S7 00 049

�� *HDUZKHHO
�� 'RXEOH RLO VHDO
�� +RXVLQJ
�� %HDULQJ EXVK
�� $[OH
�� 3OXJ
�� 3OXQJHU
�� 6SULQJ JXLGH
�� 6SULQJ
��� (FFHQWULF

��� %HDULQJ EXVK
��� %RUH
��� 3OXQJHU�GHOLYHU\�YDOYH FKDQQHO
��� %HDULQJ EXVK
��� 6XSSO\ SLSH
��� 'HOLYHU\ YDOYH
��� 6XFWLRQ YDOYH
��� &XVKLRQLQJ FKDPEHU
��� 'HOLYHU\ SLSH
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��� 23(5$7,21 2) 7+( 67((5,1* 3803

11 12 13 14 15 16 1714

1 3 5 6 876 7 42 9 10

S7 00 037

7KH SXPS FDQ EH GLYLGHG LQWR D SXPS DQG D
FRQWURO SDUW�
7KH SXPS SDUW FRQVLVWV RI WKH VKDIW ���� WKH
URWRU ����� WKH YDQHV ��� ILWWHG� WKH VWDWRU ��� DQG
WKH WKUXVW SODWHV ��� DQG ����
7KH FRQWURO SDUW LV ORFDWHG LQ WKH SXPS FRYHU
DQG FRQVLVWV RI D FDOLEUDWHG RSHQLQJ LQ WKH
LQWHUQDO GHOLYHU\ OLQH DQG WKH IORZ�FRQWURO YDOYH
���� ZLWK VSULQJ �����
7KH VKDIW ��� LV FDUULHG E\ WKH EDOO EHDULQJ ���
DQG WKH EHDULQJ EXVK �����

7KH EDOO EHDULQJ ��� LV OXEULFDWHG ZLWK HQJLQH RLO
IURP WKH HQJLQH GLVWULEXWLRQ� 7KH EHDULQJ EXVK
���� LV OXEULFDWHG ZLWK VWHHULQJ RLO�
7KH VKDIW LV VHDOHG XVLQJ D GRXEOH�VHDOLQJ RLO
VHDO ����
7KH VWDWRU ��� LV ORFNHG EHWZHHQ WKH WKUXVW
SODWHV ��� DQG ����
7KH 2�ULQJ ��� DQG WKH VHDO ���� SUHVV WKH WKUXVW
SODWH ���� DJDLQVW WKH VWDWRU ��� DQG WKH URWRU
����� WKXV VHDOLQJ RII WKHVH FRPSRQHQWV�

,I WKH SXPS VWDUWV SUHVVXULVLQJ� WKH RLO SUHVVXUH
DOVR UHDFKHV WKH EDFN RI WKH WKUXVW SODWH �����
$V D UHVXOW WKH WKUXVW SODWH LV SUHVVHG HYHQ
WLJKWHU DJDLQVW WKH VWDWRU DQG WKH URWRU DQG HYHQ
EHWWHU VHDOLQJ LV DFKLHYHG�
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���

7KH FHQWULIXJDO IRUFH PRYHV WKH SDUWLWLRQV ���
SDUWLDOO\ RXW RI WKH URWRU ���� WR WKH RXWVLGH�
SUHVVLQJ WKHP DJDLQVW WKH VWDWRU·V ��� UXQQLQJ
VXUIDFH�
7ZR VXEVHTXHQW SDUWLWLRQV HDFK IRUP D VHSDUDWH
VSDFH� VHDOHG RII DW WKH VLGHV E\ WKH WKUXVW
SODWHV ��� DQG ���� 7KHVH VSDFHV IRUP WKH
SXPSLQJ FKDPEHUV�
7KH HOOLSWLFDO VKDSH RI WKH VWDWRU·V ��� LQWHULRU
FDXVHV WKH YROXPH RI WKH SXPSLQJ�FKDPEHU WR
LQFUHDVH WZLFH SHU UHYROXWLRQ� WKH VXFWLRQ VWURNH
�DQJXODU URWDWLRQ $�� $W WKH VDPH WLPH WKH
YROXPH RI WKH SXPSLQJ FKDPEHU LV GHFUHDVHG
WZLFH SHU UHYROXWLRQ� WKH GHOLYHU\ VWURNH �DQJXODU
URWDWLRQ %��
7KH WZR VSDFHV LQ ZKLFK WKH YROXPH LV
LQFUHDVHG DUH FRQQHFWHG WR WKH VXSSO\ OLQH �D��
7KH WZR VSDFHV LQ ZKLFK WKH YROXPH LV
GHFUHDVHG DUH FRQQHFWHG WR WKH GHOLYHU\ OLQH �E��
7R DFKLHYH DGHTXDWH VHDOLQJ EHWZHHQ WKH YDQHV
DQG WKH VWDWRU� WKH XQGHUVLGH RI WKH YDQHV DUH
FRQQHFWHG WR WKH SXPS·V LQWHUQDO GHOLYHU\ OLQH�
7KLV FRQVWUXFWLRQ SUHVVHV WKH YDQHV DJDLQVW WKH
VWDWRU� UHVXOWLQJ LQ RSWLPDO VHDOLQJ�
:KHQ VWDUWLQJ XS WKH SXPS WKLV VHDOLQJ LV QRW
\HW RSWLPDO� DQG WKH SXPS LV QRQ�UHJHQHUDWLYH�
7KDW LV ZK\ WKH VWHHULQJ�RLO UHVHUYRLU PXVW
DOZD\V EH SRVLWLRQHG KLJKHU WKDQ WKH VWHHULQJ
SXPS�
:KHQ WKH SXPS LV SUHVVXULVHG� LW GRHV EHFRPH
UHJHQHUDWLYH� WKXV FDXVLQJ D QHJDWLYH SUHVVXUH
LQ WKH VXSSO\ OLQH�

A

a

b

A

a

B

b

B

S7 00 038
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5HJXODWHG RXWSXW FRQWURO
,Q SULQFLSOH� WKH SXPS RXWSXW GHSHQGV RQ WKH
VSHHG�
7KH VWHHULQJ PHFKDQLVP� KRZHYHU� VKRXOG EH
SURYLGHG ZLWK DQ RLO YROXPH ZKLFK LV DV FRQVWDQW
DV SRVVLEOH� 7R DFKLHYH WKLV FRQVWDQW RLO YROXPH�
WKH SXPS LV HTXLSSHG ZLWK D UHJXODWHG RXWSXW
FRQWURO�
7KH RXWSXW DW WKH VWHHULQJ ER[ LV FRQWUROOHG E\ D
FDOLEUDWHG RSHQLQJ ��� LQ WKH LQWHUQDO GHOLYHU\ OLQH
DQG WKH IORZ�FRQWURO YDOYH ��� ZLWK VSULQJ ����

,I WKH SXPS RXWSXW KDV QRW \HW UHDFKHG WKH
SUHVHW RXWSXW� WKH IORZ�FRQWURO YDOYH ��� LV
SXVKHG DW WKH IURQW DJDLQVW D VWRS� WKXV FORVLQJ
WKH LQWHUQDO FLUFXODWLRQ FKDQQHO ����
7KH IORZ�FRQWURO YDOYH ��� LV KHOG DJDLQVW WKH
VWRS E\ WKH VSULQJ ��� DQG WKH RLO SUHVVXUH LQ WKH
GHOLYHU\ OLQH ��� ZKLFK LV H[HUWHG WKURXJK WKH
FKDQQHO ��� DW WKH EDFN RI WKH IORZ�FRQWURO YDOYH�
7KH HQWLUH SXPS RXWSXW IORZV WKURXJK WKH
FDOLEUDWHG RSHQLQJ ��� WR WKH GHOLYHU\�OLQH
FRQQHFWLRQ ����

,I WKH SXPS RXWSXW H[FHHGV WKH SUHVHW RXWSXW
EHFDXVH WKH HQJLQH VSHHG KDV LQFUHDVHG�
SUHVVXUH EXLOGV XS DW WKH IURQW RI WKH IORZ�FRQWURO
YDOYH ��� ZKLFK H[FHHGV WKH GHOLYHU\ SUHVVXUH DW
WKH EDFN RI WKH YDOYH� 7KH YDOYH PRYHV WR WKH
ULJKW DQG WKH FRQQHFWLRQ WR WKH LQWHUQDO
FLUFXODWLRQ FKDQQHO ��� LV RSHQHG� 3DUW RI WKH
SXPS RXWSXW LV UHWXUQHG WR WKH SXPS LQOHW
FKDQQHO WKURXJK WKH FLUFXODWLRQ FKDQQHO�
,I WKH SXPS RXWSXW GURSV EHFDXVH WKH HQJLQH
VSHHG KDV EHHQ UHGXFHG� WKH IORZ�FRQWURO YDOYH
ZLOO PRYH WR WKH OHIW DQG WKH FRQQHFWLRQ WR WKH
LQWHUQDO FLUFXODWLRQ FKDQQHO ��� ZLOO SDUWO\ FORVH
DJDLQ� $ VPDOOHU SDUW RI WKH SXPS RXWSXW LV
UHWXUQHG WR WKH SXPS LQOHW FKDQQHO�

7KLV FRQWURO V\VWHP VXSSOLHV D IDLUO\ FRQVWDQW RLO
RXWSXW WR WKH VWHHULQJ PHFKDQLVP� GHVSLWH WKH
HQJLQH�VSHHG YDULDWLRQV�

1RWH�
7KH SUHVVXUH�OLPLWLQJ YDOYH LV ILWWHG LQWR WKH
VWHHULQJ ER[�

1

5

2 3 4

6 7
S7 00 039

1

5

2 3 4

6 7

S7 00 040
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7KH HPHUJHQF\ VWHHULQJ SXPS LV D UDGLDO
SOXQJHU SXPS� 7KLV SXPS LV GULYHQ E\ WKH
JHDUER[ RXWSXW VKDIW�
7KH SXPS LV GULYHQ ZKHQ WKH YHKLFOH LV PRYLQJ�
7KH GLUHFWLRQ RI URWDWLRQ LV QRW LPSRUWDQW IRU WKLV
SXPS�

7KH SXPS LV HTXLSSHG ZLWK HLJKW KROORZ
SOXQJHUV ���� DUUDQJHG DURXQG DQ HFFHQWULF �����
7KH HFFHQWULF WDNHV FDUH RI WKH XSZDUG SOXQJHU
VWURNH�
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���

7KH GRZQZDUG VWURNH LV DFWLYDWHG E\ D VSULQJ
��� ZKLFK LV ILWWHG LQ WKH SOXQJHU ����
$W WKH ERWWRP WKH SOXQJHU LV HTXLSSHG ZLWK ERUHV
����� 7KHVH ERUHV DUH FRQQHFWHG WR WKH VXSSO\
OLQH �����
$W WKH HQG RI WKH ILQDO VWURNH WKH SOXQJHU LV ILOOHG
ZLWK RLO� 7KH RLO LV SUHVVHG DZD\ GXULQJ WKH
XSZDUG VWURNH�
7KH SXPS RXWSXW LV OLPLWHG EHFDXVH DQ LQFUHDVH
LQ HQJLQH UHGXFHV WKH DPRXQW RI WLPH GXULQJ
ZKLFK WKH VWHHULQJ RLO FDQ IORZ LQWR WKH KROORZ
SLVWRQ� WKXV GHFUHDVLQJ WKH ILOOLQJ YROXPH RI WKH
KROORZ SOXQJHUV�
$ IORZ�FRQWURO YDOYH LV WKHUHIRUH QRW QHFHVVDU\�

(YHU\ F\OLQGHU LV HTXLSSHG ZLWK D GHOLYHU\ YDOYH
����� %HKLQG WKH GHOLYHU\ YDOYHV WKHUH LV D
FXVKLRQLQJ FKDPEHU ���� LQ ZKLFK WKH SXOVDWLQJ
DFWLRQ RI WKH SLVWRQ RQ WKH RLO LV GDPSHG�

7KH SXPS LV HTXLSSHG ZLWK D VXFWLRQ YDOYH �����
$ VXFWLRQ YDOYH LV UHTXLUHG LQ D SOXQJHU SXPS
EHFDXVH WKLV SXPS W\SH FDQQRW GUDZ LQ RLO YLD
WKH SOXQJHUV ZKHQ WKH SXPS LV DW VWDQGVWLOO�
7KH VXFWLRQ YDOYH ���� LV RSHQHG DQ
XQGHUSUHVVXUH H[LVWV LQ WKH HPHUJHQF\ VWHHULQJ
SXPS GHOLYHU\ OLQH ����� 6XFK DQ XQGHUSUHVVXUH
FDQ EH FDXVHG LI VWHHULQJ WDNHV SODFH ZKHQ WKH
PDLQ VWHHULQJ SXPS LV VZLWFKHG RII DQG WKH
YHKLFOH URDG VSHHG LV ORZ� ,Q VXFK D VLWXDWLRQ�
SDUWLDO PHFKDQLFDO VWHHULQJ WDNHV SODFH� 6XFK
VWHHULQJ UHTXLUHV PRUH RLO WKDQ WKH HPHUJHQF\
VWHHULQJ SXPS FDQ VXSSO\ DW WKDW PRPHQW�
7KH XQGHUSUHVVXUH ZLOO RSHQ WKH VXFWLRQ YDOYH
����� FRQQHFWLQJ WKH VXSSO\ OLQH ���� ZLWK WKH
GHOLYHU\ OLQH �����
,I WKH HPHUJHQF\ VWHHULQJ SXPS RXWSXW LV
VXIILFLHQW� WKH VXFWLRQ YDOYH LV FORVHG GXH WR WKH
GLIIHUHQWLDO SUHVVXUH EHWZHHQ WKH VXSSO\ DQG WKH
GHOLYHU\ OLQH�
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1RWH�
,I WKHUH LV VXIILFLHQW VSDFH EHKLQG WKH VWHHULQJ
SXPS� WKLV LQVSHFWLRQ FDQ EH FDUULHG RXW ZKLOH
WKH VWHHULQJ SXPS LV VWLOO DWWDFKHG WR WKH HQJLQH�

�� &OHDQ WKH VWHHULQJ SXPS DQG WKH
VXUURXQGLQJ DUHD�

�� 3ODFH D UHFHSWDFOH EHQHDWK WKH VWHHULQJ
SXPS�

�� 5HPRYH WKH SOXJ ��� DW WKH EDFN RI WKH
VWHHULQJ SXPS ����

�� 5HPRYH WKH IORZ�FRQWURO YDOYH ��� ZLWK WKH
VSULQJ ��� IURP WKH VWHHULQJ SXPS ����
0DUN WKH SRVLWLRQ RI WKH YDOYH LQ WKH YDOYH
ERUH�

�� &KHFN ERWK WKH YDOYH DQG WKH YDOYH ERUH IRU
LPSXULWLHV� &OHDQ WKHVH SDUWV LI UHTXLUHG�

�� $SSO\ SOHQW\ RI FOHDQ VWHHULQJ RLO WR WKH
YDOYH DQG ILW WKH YDOYH LQ WKH FRUUHFW SRVLWLRQ
�KH[DJRQ�KHDGHG EROW IDFLQJ RXWZDUGV� LQ
WKH ERUH�

�� &KHFN WKH YDOYH IRU VPRRWK RSHUDWLRQ� 7KH
YDOYH VKRXOG QRW MDP�
,I D SXPS KDV EHHQ UHPRYHG� FKHFN
ZKHWKHU WKH YDOYH FDQ VKLIW IURP RQH VLGH WR
WKH RWKHU LQ WKH YDOYH ERUH XQGHU LWV RZQ
ZHLJKW�

�� )LW WKH VSULQJ ��� WR WKH YDOYH ����

�� )LW WKH SOXJ ���� HTXLSSHG ZLWK D QHZ
VHDOLQJ ULQJ ���� WR WKH SXPS� 7LJKWHQ WKH
SOXJ WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH� VHH
PDLQ JURXS ´7HFKQLFDO GDWDµ�

��� )LOO DQG EOHHG WKH K\GUDXOLF V\VWHP RI WKH
VWHHULQJ PHFKDQLVP�

��� 7DNH D WHVW GULYH DQG FKHFN WKH SOXJ IRU
OHDNV�
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,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV
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�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

67((5,1* 3803

���

�� 5(029$/ $1' ,167$//$7,21
��� 5(029$/ $1' ,167$//$7,21� 67((5,1* 3803

5HPRYDO� VWHHULQJ SXPS

1RWH�
:KHQ UHSODFLQJ D ZRUQ VWHHULQJ SXPS \RX DUH
DGYLVHG WR IXOO\ GUDLQ WKH VWHHULQJ RLO�
GLVDVVHPEOH WKH VWHHULQJ�RLO UHVHUYRLU DQG FOHDQ
LW WKRURXJKO\ DQG WR UHSODFH WKH ILOWHU�
,Q H[WUHPH VLWXDWLRQV WKH VWHHULQJ SXPS PD\
KDYH EHHQ ZRUQ WR VXFK DQ H[WHQW WKDW PHWDO
SXPS SDUWV KDYH HQWHUHG LQWR WKH VWHHULQJ ER[�
&KHFN WKH VWHHULQJ ER[ IRU LQWHUQDO ZHDU XVLQJ
WKH WHVW�HTXLSPHQW FDVH�

�� &OHDQ WKH OLQH FRQQHFWLRQV�

�� 3ODFH D UHFHSWDFOH EHQHDWK WKH VWHHULQJ
SXPS�

�� 5HPRYH WKH OLQHV IURP WKH VWHHULQJ SXPS
DQG SOXJ WKH OLQH DQG SXPS RSHQLQJV� 7KH
VWHHULQJ RLO ILOWHU LV ILWWHG LQ WKH UHWXUQ OLQH�
ZKLFK PHDQV WKDW VKRXOG DQ\ GLUW HQWHU� LW
ZLOO LPPHGLDWHO\ DOVR HQWHU WKH VWHHULQJ
V\VWHP�

�� 5HPRYH WKH IL[LQJ EROWV DQG UHPRYH WKH
VWHHULQJ SXPS IURP WKH HQJLQH GLVWULEXWLRQ�

,QVWDOODWLRQ RI WKH VWHHULQJ SXPS
�� 7UDQVIHU WKH GULYH VSURFNHW WR WKH VWHHULQJ

SXPS WR EH ILWWHG� LI QHFHVVDU\�
7KRURXJKO\ UHPRYH DQ\ SUHVHUYLQJ JUHDVH�
HVSHFLDOO\ IURP WKH WDSHUHG SDUWV�
7LJKWHQ WKH IL[LQJ QXW WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� 6HH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 7UDQVIHU WKH SLSH FRXSOLQJV WR WKH VWHHULQJ
SXPS WR EH ILWWHG� LI QHFHVVDU\� 7LJKWHQ WKH
FRXSOLQJV WR WKH VSHFLILHG WRUTXH� 6HH
´7HFKQLFDO GDWDµ�

,I WKH VSHFLILHG WLJKWHQLQJ WRUTXHV
DUH H[FHHGHG� WKH DOXPLQLXP SXPS
KRXVLQJ FRXOG EH GDPDJHG�

S7 00 053
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�67((5,1* 3803
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

�� )LW D QHZ 2�ULQJ WR WKH VWHHULQJ SXPS DQG
JUHDVH LW OLJKWO\�

�� ,QVWDOO WKH SXPS RQ WKH HQJLQH� 7LJKWHQ WKH
DWWDFKPHQW EROWV HYHQO\ WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� &RQQHFW WKH OLQHV�

�� )LOO DQG EOHHG WKH K\GUDXOLF V\VWHP RI WKH
VWHHULQJ PHFKDQLVP�

�� 7DNH D WHVW GULYH DQG FKHFN WKH OLQH
FRQQHFWLRQV IRU OHDNV�

�

����



�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

67((5,1* 3803

���

��� 5(029$/ $1' ,167$//$7,21� (0(5*(1&< 67((5,1* 3803

5HPRYDO RI WKH HPHUJHQF\ VWHHULQJ SXPS

1RWH�
:KHQ UHSODFLQJ D ZRUQ VWHHULQJ SXPS \RX DUH
DGYLVHG WR IXOO\ GUDLQ WKH VWHHULQJ RLO�
GLVDVVHPEOH WKH VWHHULQJ�RLO UHVHUYRLUV DQG
FOHDQ WKHP WKRURXJKO\ DQG WR UHSODFH WKH ILOWHU�
,Q H[WUHPH VLWXDWLRQV WKH VWHHULQJ SXPS PD\
KDYH EHHQ ZRUQ WR VXFK DQ H[WHQW WKDW PHWDO
SXPS SDUWV KDYH HQWHUHG LQWR WKH VWHHULQJ ER[�
&KHFN WKH VWHHULQJ ER[ IRU LQWHUQDO ZHDU XVLQJ
WKH WHVW�HTXLSPHQW FDVH�

�� &OHDQ WKH OLQH FRQQHFWLRQV�

�� 3ODFH D UHFHSWDFOH EHQHDWK WKH HPHUJHQF\
VWHHULQJ SXPS�

�� 5HPRYH WKH OLQHV IURP WKH VWHHULQJ SXPS
DQG SOXJ WKH OLQH DQG SXPS RSHQLQJV� 7KH
VWHHULQJ RLO ILOWHU LV ILWWHG LQ WKH UHWXUQ OLQH�
ZKLFK PHDQV WKDW VKRXOG DQ\ GLUW HQWHU� LW
ZLOO LPPHGLDWHO\ DOVR HQWHU WKH VWHHULQJ
V\VWHP�

�� 5HPRYH WKH IL[LQJ EROWV ��� DQG UHPRYH WKH
SXPS ��� IURP WKH JHDUER[�

,QVWDOODWLRQ RI WKH HPHUJHQF\ VWHHULQJ SXPS
�� 7UDQVIHU WKH GULYH VSURFNHW WR WKH VWHHULQJ

SXPS WR EH LQVWDOOHG� LI QHFHVVDU\�
7KRURXJKO\ UHPRYH DQ\ SUHVHUYLQJ JUHDVH�
HVSHFLDOO\ IURP WKH WDSHUHG SDUWV�
7LJKWHQ WKH IL[LQJ QXW WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� 6HH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 5HSODFH WKH 2�ULQJ DW WKH GULYH VLGH RI WKH
SXPS�

�� )LOO WKH SXPS ZLWK FOHDQ VWHHULQJ RLO WKURXJK
WKH OLQH FRQQHFWLRQ ��� RI WKH VXSSO\ OLQH
EHIRUH LQVWDOOLQJ LW�

�� ,QVWDOO WKH SXPS RQ WKH JHDUER[�

�� 7LJKWHQ WKH DWWDFKPHQW EROWV ��� WR WKH
VSHFLILHG WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO
GDWDµ�

�� &RQQHFW WKH OLQHV �� DQG ���

�� )LOO DQG EOHHG WKH V\VWHP�

�� 0DNH D WHVW UXQ DQG FKHFN ZKHWKHU FLUFXLW �
IXQFWLRQV SURSHUO\�

�� $IWHU WKH WHVW GULYH FKHFN WKH SXPS DQG OLQH
FRQQHFWLRQV IRU OHDNV�
&KHFN WKH VWHHULQJ�RLO OHYHO LQ WKH
UHVHUYRLUV�
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�
��;) VHULHV &RQWHQWV

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

�

&217(176
3DJH 'DWH

�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� /LQHV ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ RI WKH UHVHUYRLU ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,163(&7,21 $1' $'-8670(17 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� VWHHULQJ RLO OHYHO ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� OLQHV ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 5(029$/ $1' ,167$//$7,21 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� UHVHUYRLU ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� OLQHV ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� DX[LOLDU\ F\OLQGHU ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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&RQWHQWV ��;) VHULHV
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�
��;) VHULHV *HQHUDO

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

���

�� *(1(5$/
��� /,1(6

6XSSO\ SLSH
7KH VXSSO\ OLQH FRQQHFWV WKH UHVHUYRLU WR WKH
VWHHULQJ SXPS DQG FRQVLVWV RI D WKLFN� IOH[LEOH
UXEEHU OLQH ZLWK D OLQHQ VKHDWKLQJ�
:LWKLQ WKH HQJLQH HQFDSVXODWLRQ WKH KRVH PD\
EH ILWWHG ZLWK D SURWHFWLYH� EUDLGHG� VWHHO
VKHDWKLQJ�
7KH KRVH LV DWWDFKHG WR WKH UHVHUYRLU ZLWK D
KRVH FOLS DQG WR WKH VWHHULQJ SXPS ZLWK D
XQLRQ�QXW FRQQHFWLRQ RU D KRVH FOLS�
$V WKH VWHHULQJ SXPS LV RI WKH QRQ�UHJHQHUDWLYH
W\SH� WKH UHVHUYRLU VKRXOG EH ILWWHG DW D FHUWDLQ
KHLJKW RYHU WKH VWHHULQJ SXPS�
7KH OHQJWK RI WKH VXSSO\ OLQH DOVR LQIOXHQFHV WKH
VWHHULQJ�SXPS RSHUDWLRQ�
,I WKH UHVHUYRLU LV PRYHG� WKXV PDNLQJ WKH
VXSSO\ OLQH ORQJHU� WKH UHVHUYRLU VKRXOG DOVR EH
ILWWHG KLJKHU�

'HOLYHU\ SLSH
7KH GHOLYHU\ OLQH FRQQHFWV WKH VWHHULQJ SXPS WR
WKH VWHHULQJ ER[ DQG FRQVLVWV RI D UXEEHU OLQH
ZLWK DQ LQWHUQDO� EUDLGHG� VWHHO FDVLQJ� 7KH
DGPLVVLEOH SUHVVXUH LV PDUNHG RQ WKH KRVH�
,I OLQHV DUH ORQJHU� VWHHO OLQHV DUH VRPHWLPHV
DOVR DSSOLHG�
7KH OLQH LV FRQQHFWHG WR WKH VWHHULQJ SXPS DQG
WKH VWHHULQJ ER[ XVLQJ D XQLRQ�QXW FRQQHFWLRQ�

5HWXUQ SLSH
7KH UHWXUQ OLQH FRQQHFWV WKH VWHHULQJ ER[ WR WKH
UHVHUYRLU DQG FRQVLVWV RI D IOH[LEOH UXEEHU OLQH
ZLWK D OLQHQ VKHDWKLQJ� ,I OLQHV DUH ORQJHU� VWHHO
OLQHV DUH VRPHWLPHV DOVR DSSOLHG�
7KH OLQH LV FRQQHFWHG WR WKH VWHHULQJ ER[ ZLWK D
XQLRQ�QXW FRQQHFWLRQ DQG WR WKH UHVHUYRLU ZLWK D
KRVH FOLS�
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�/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5
*HQHUDO ��;) VHULHV

���

��� 23(5$7,21 2) 7+( 5(6(592,5

*HQHUDO
7KH UHVHUYRLU FDQ EH PDGH RI SODVWLF RU VWHHO�
7KH UHVHUYRLU LV HTXLSSHG ZLWK D ILOWHU HOHPHQW�
ZKLFK ILOWHUV D SDUW RI WKH UHWXUQ RLO�
7KH ILOWHU LV QRW ILWWHG LQWR WKH VXSSO\ OLQH DV WKLV
ZRXOG LQFUHDVH WKH ILOWHU UHVLVWDQFH RI WKH ILOWHU
HOHPHQW DQG� DV D UHVXOW� WKH UHVHUYRLU ZRXOG
KDYH WR EH YHU\ ODUJH�

:KHQ ZRUNLQJ RQ WKH VWHHULQJ
PHFKDQLVP� SUHYHQW GLUW IURP
HQWHULQJ WKH UHVHUYRLU RU WKH OLQHV�
7KH VWHHULQJ RLO LV GUDZQ LQ
XQILOWHUHG� DOORZLQJ LPSXULWLHV WR
HQWHU LQWR WKH VWHHULQJ PHFKDQLVP�

$ E\�SDVV YDOYH LV ILWWHG XQGHU WKH ILOWHU�
:KHQ WKH HQJLQH LV DW LGOLQJ VSHHG DQG WKH
VWHHULQJ SXPS·V RXWSXW LV OLPLWHG� WKH E\�SDVV
YDOYH LV FORVHG� ,Q WKLV VLWXDWLRQ� WKH HQWLUH
UHWXUQ�RLO TXDQWLW\ SDVVHV WKURXJK WKH ILOWHU� ,I WKH
VWHHULQJ SXPS·V RXWSXW LV DW LWV PD[LPXP�
DSSUR[� ��� RI WKH RLO ZLOO SDVV WKURXJK WKH ILOWHU
DQG ��� ZLOO IORZ GLUHFWO\ LQWR WKH UHVHUYRLU
WKURXJK WKH E\�SDVV YDOYH�
$V WKH FLUFXODWLRQ VSHHG RI WKH RLO LV YHU\ KLJK�
WKH WRWDO RLO TXDQWLW\ ZLOO SDVV WKURXJK WKH ILOWHU
RIWHQ HQRXJK�
$V RQO\ D SDUW RI WKH RLO LV ILOWHUHG� WKH ILOWHU
HOHPHQW FDQ UHPDLQ VPDOO�

$ GLS VWLFN LV ORFDWHG DW WKH WRS RI WKH UHVHUYRLU
ZLWK D PLQLPXP DQG PD[LPXP RLO�OHYHO PDUN�
$ VPDOO EOHHGLQJ KROH LV ILWWHG LQ WKH UXEEHU
GLS�VWLFN FDS� 7KLV KROH VKRXOG QHYHU EH
EORFNHG� DV WKH UHWXUQ SUHVVXUH ZRXOG EHFRPH
WRR KLJK�

Max.

Min.
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�
��;) VHULHV *HQHUDO

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

���

5HVHUYRLU� RQH�FLUFXLW V\VWHP
,Q RQH�FLUFXLW V\VWHPV� SODVWLF UHVHUYRLUV ��� DUH
DSSOLHG� 7KH UHVHUYRLU ��� LV HTXLSSHG ZLWK D
VFUHZ FDS ��� DQG D GLS VWLFN ����
7KH VXSSO\ OLQH LV FRQQHFWHG WR OLQH
FRQQHFWLRQ ����
7KH UHWXUQ OLQH LV FRQQHFWHG WR OLQH
FRQQHFWLRQ ����
7KH ILOWHU HOHPHQW ��� LV NHSW LQ SODFH ZLWK D
SODVWLF FODPS ����
7KH IRUFH ZKLFK WKH UHWXUQ RLO H[HUWV RQ WKH ILOWHU
HOHPHQW ��� SDUWO\ OLIWV WKH ILOWHU HOHPHQW ��� RII LWV
VHDW� 7KLV FDXVHV SDUW RI WKH VWHHULQJ RLO WR SDVV
DORQJ WKH XQGHUVLGH RI WKH ILOWHU HOHPHQW ���
GLUHFWO\ LQWR WKH UHVHUYRLU� 7KLV PRYHPHQW RI WKH
ILOWHU HOHPHQW ��� LV SRVVLEOH� EHFDXVH D VSULQJ
��� KDV EHHQ ILWWHG EHWZHHQ WKH ILOWHU HOHPHQW ���
DQG WKH SODVWLF FODPS ����

5HVHUYRLU� WZR�FLUFXLW V\VWHP
,Q WKH WZR�FLUFXLW V\VWHP� WZR VWHHO UHVHUYRLUV ���
DUH DSSOLHG� %RWK UHVHUYRLUV DUH HTXLSSHG ZLWK
VWHHO OLGV ���� ZKLFK DUH FORVHG XVLQJ D ZLQJ QXW
���� 7KH OLG ��� LV VHDOHG ZLWK D UXEEHU ULQJ ����
7KH OLG ��� LV HTXLSSHG ZLWK D GLS VWLFN ����
$ UXEEHU EXVK ��� LV ILWWHG EHWZHHQ WKH OLG ���
DQG WKH ILOWHU HOHPHQW ���� ZKLFK SXVKHV WKH ILOWHU
HOHPHQW ��� RQWR WKH VHDW RI WKH ILOWHU KROGHU ����
7KH E\�SDVV YDOYH FRQVLVWV RI D FODPSLQJ GLVN
���� SODFHG XQGHU WKH ILOWHU HOHPHQW�
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�/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5
*HQHUDO ��;) VHULHV

���

7KH IRUFH ZKLFK WKH UHWXUQ RLO H[HUWV RQ WKH
FODPSLQJ GLVN ���� SXVKHV WKH GLVN ���� RII WKH
VHDW ����� 3DUW RI WKH VWHHULQJ RLO IORZV GLUHFWO\
LQWR WKH UHVHUYRLU� VHH WKH DUURZ LQ WKH GUDZLQJ�

7KH OLQH FRQQHFWLRQ ���� LV VHDOHG E\ WKH VHDOLQJ
ULQJ �����
7KH WZR UHVHUYRLUV DUH LQWHUFRQQHFWHG E\ DQ
RYHUIORZ OLQH�
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��;) VHULHV ,QVSHFWLRQ DQG DGMXVWPHQW

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

���

�� ,163(&7,21 $1' $'-8670(17
��� ,163(&7,21� 67((5,1* 2,/ /(9(/

�� &OHDQ WKH GLS VWLFN DQG LWV LPPHGLDWH
VXUURXQGLQJV� WR SUHYHQW RLO IURP HQWHULQJ
WKH UHVHUYRLU�

�� &KHFN WKH IOXLG OHYHO LQ WKH UHVHUYRLU XVLQJ
WKH GLS VWLFN�

�� 7KH IOXLG OHYHO VKRXOG UHDFK WKH XSSHU
GLS�VWLFN PDUNLQJ �PD[�� ZKHQ WKH HQJLQH
LV UXQQLQJ� :KHQ WKH HQJLQH LV QRW
UXQQLQJ� WKH IOXLG OHYHO VKRXOG EH
DSSUR[� � FHQWLPHWUHV KLJKHU �$��

Max.

Min.

A
max. 2 cm
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,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

���

��� ,163(&7,21� /,1(6

�� &RQGLWLRQ RI WKH SLSHV
� &KHFN DOO SDUWV IRU SRURVLW\ DQG ZHDU�

,Q SDUWLFXODU WKH VXFWLRQ SLSHV� ZKLFK
DUH VXEMHFWHG WR XQGHUSUHVVXUH� DUH
OLNHO\ WR FDXVH FRPSODLQWV ZKHQ WKH\
DUH SRURXV �DLU LQ WKH V\VWHP��

� ,I LQ GRXEW� DOZD\V UHSODFH WKH SLSH�

�� 3LSH FRQQHFWLRQV
� &KHFN HYHU\ SLSH FRQQHFWLRQ IRU OHDNV�

�� 3LSH URXWLQJ
� 3LSHV PXVW QRW EH WZLVWHG GXULQJ

DVVHPEO\�
7R FKHFN IRU WZLVWLQJ� XVH WKH PDUNLQJV
ZKLFK PD\ EH VKRZQ RQ WKH SLSHV
�VRPHWLPHV LQ WKH IRUP RI WH[W��

� 3LSHV VKRXOG QRW WRXFK RWKHU SDUWV �WKLV
LV LQ YLHZ RI FKDILQJ��

� 3LSHV VKRXOG QRW EHQG VKDUSO\� WKLV
DSSOLHV HVSHFLDOO\ WR WKH IOH[LEOH VXFWLRQ
SLSH DQG UHWXUQ SLSHV�

� 3LSHV VKRXOG QRW EH SLQFKHG RII E\
RWKHU FRPSRQHQWV�
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

���

�� 5(029$/ $1' ,167$//$7,21
��� 5(029$/ $1' ,167$//$7,21� 5(6(592,5

5HPRYDO RI WKH UHVHUYRLU
�� &OHDQ WKH UHVHUYRLU DQG WKH VXUURXQGLQJ

DUHD�

�� 3ODFH D UHFHSWDFOH XQGHU WKH UHVHUYRLU�

�� 'LVFRQQHFW WKH KRVHV IURP WKH UHVHUYRLU�
3OXJ WKH OLQH FRQQHFWLRQV�

�� 5HPRYH WKH ILOWHU HOHPHQW IURP WKH
UHVHUYRLU�

�� /RRVHQ WKH FODPSLQJ VWULSV DQG UHPRYH WKH
UHVHUYRLU IURP WKH EUDFNHW�

,QVWDOODWLRQ RI WKH UHVHUYRLU
�� 7KRURXJKO\ FOHDQ WKH LQVLGH RI WKH UHVHUYRLU�

�� )LW D QHZ ILOWHU HOHPHQW LQWR WKH UHVHUYRLU�

�� 3ODFH WKH UHVHUYRLU RQ WKH VXSSRUW�

�� &KHFN WKH FRQGLWLRQ RI WKH KRVHV DQG
FRQQHFW WKHVH WR WKH UHVHUYRLU� ,I QHFHVVDU\�
WXUQ WKH UHVHUYRLU VR WKDW WKH KRVHV FDQ EH
FRQQHFWHG VWUDLJKW WR WKH UHVHUYRLU�

�� )L[ WKH KRVHV XVLQJ QHZ KRVH FOLSV� 7LJKWHQ
WKH KRVH FOLS�

�� )LOO DQG EOHHG WKH V\VWHP�

�� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�
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�/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

��� 5(029$/ $1' ,167$//$7,21� /,1(6

5HPRYDO RI OLQHV
�� &OHDQ WKH OLQH FRQQHFWLRQV DQG WKH

VXUURXQGLQJ DUHD�

�� 3ODFH D UHFHSWDFOH XQGHU WKH OLQH
FRQQHFWLRQ�

�� 5HPRYH WKH OLQH� 3OXJ WKH RSHQLQJV�

,QVWDOODWLRQ RI OLQHV
�� 2QO\ LQVWDOO RULJLQDO OLQHV VXSSOLHG E\ '$)�

�� :KHQ FRQQHFWLQJ WKH OLQH PDNH VXUH WKDW�
� 7KH OLQH LV QRW WZLVWHG GXULQJ WKH

LQVWDOODWLRQ RI WKH FRXSOLQJ� 7R FKHFN IRU
WZLVWLQJ� XVH WKH PDUNLQJV ZKLFK PD\
EH VKRZQ RQ WKH SLSHV �VRPHWLPHV LQ
WKH IRUP RI WH[W��

� 7KH OLQH GRHV QRW WRXFK RWKHU SDUWV
�WKLV LQ YLHZ RI FKDILQJ��

� 7KH OLQH GRHV QRW EHQG VKDUSO\� WKLV
DSSOLHV HVSHFLDOO\ WR WKH IOH[LEOH VXSSO\
OLQH DQG UHWXUQ OLQH�

� 7KH OLQH LV QRW SLQFKHG RII E\ RWKHU
FRPSRQHQWV�

�� ,I WKH KRVH LV FRQQHFWHG XVLQJ D KRVH FOLS�
WKH KRVH FOLS VKRXOG EH UHSODFHG� 7LJKWHQ
WKH KRVH FOLS�
&KHFN WKH WDSHUHG SDUWV IRU GDPDJH LQ FDVH
RI D XQLRQ�QXW FRQQHFWLRQ�

�� )LOO DQG EOHHG WKH V\VWHP�

�� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�

�

����
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5

���

��� 5(029$/ $1' ,167$//$7,21� $8;,/,$5< &</,1'(5

5HPRYDO RI WKH DX[LOLDU\ F\OLQGHU
�� &OHDQ WKH OLQH FRQQHFWLRQV DQG WKH

VXUURXQGLQJ DUHD�

�� 3ODFH WKH VWHHULQJ PHFKDQLVP LQ WKH FHQWUDO
SRVLWLRQ� 7KLV FDQ EH FKHFNHG XVLQJ WKH
PDUNLQJV RQ WKH VWHHULQJ ER[�

�� 3ODFH D UHFHSWDFOH XQGHU WKH OLQH
FRQQHFWLRQV�

�� 5HPRYH WKH OLQHV� 3OXJ WKH RSHQLQJV�

�� 5HPRYH WKH SLVWRQ URG ��� IURP WKH
FRXSOLQJ SLHFH ���� 7R GR VR� VODFNHQ WKH
EROW RI FODPSLQJ EUDFNHW ��� DQG VFUHZ WKH
SLVWRQ URG IURP WKH FRXSOLQJ SLHFH�

�� 5HPRYH WKH F\OLQGHU ��� IURP WKH EDOO
SLQ ���� 7R GR VR� VODFNHQ WKH EROW RI
FODPSLQJ EUDFNHW ��� DQG VFUHZ WKH SLVWRQ
URG IURP WKH EDOO SLQ�

�� 5HPRYH WKH DX[LOLDU\ F\OLQGHU IURP WKH
YHKLFOH DQG SXVK WKH SLVWRQ URG ��� IXOO\ LQWR
WKH F\OLQGHU ���� WR DYRLG GDPDJLQJ WKH
SLVWRQ URG�
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�/,1(6�5(6(592,5 $1' $8;,/,$5< &</,1'(5
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

,QVWDOODWLRQ RI WKH DX[LOLDU\ F\OLQGHU
�� 7KRURXJKO\ FOHDQ DQG FKHFN WKH

FODPSLQJ�EUDFNHW EROWV� ,I FRUURGHG RU
GDPDJHG� UHSODFH WKH EROWV�
5HSODFH WKH VHOI�ORFNLQJ QXW�

�� 6FUHZ WKH F\OLQGHU ��� DV IDU DV SRVVLEOH
RQWR WKH EDOO SLQ ���� PDNLQJ VXUH WKDW WKH
OLQH FRQQHFWLRQV �� DQG �� DUH DW WKH WRS RI
WKH F\OLQGHU�

1RWH�
)RU ERWK FODPSLQJ EUDFNHWV PDNH VXUH WKDW�
� 7KH FODPSLQJ EUDFNHW LV FRUUHFWO\

SRVLWLRQHG E\ WKH EROW LQ UHODWLRQ WR WKH
VORW� ,I QRW� ILW WKH FODPSLQJ EUDFNHW VR
WKDW WKH RSHQ VLGH LV SRVLWLRQHG RYHU
WKH VORW�

� 7KH FODPSLQJ EUDFNHW DOZD\V IXOO\
HQJDJHV WKH VFUHZ WKUHDG� VHH WKH
GUDZLQJ�

�� 5HSODFH WKH QXW RI WKH FODPSLQJ EUDFNHW ���
DQG WLJKWHQ WKH QXW WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 6OLGH WKH SLVWRQ URG ��� IURP WKH F\OLQGHU ���
DQG VFUHZ WKH SLVWRQ URG DV IDU DV SRVVLEOH
LQWR WKH FRXSOLQJ SLHFH ����

�� 5HSODFH WKH QXW RI WKH FODPSLQJ EUDFNHW ���
DQG WLJKWHQ WKH QXW WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� &RQQHFW WKH OLQHV�

�� )LOO DQG EOHHG WKH V\VWHP�

�� ,QVSHFW WKH OLQH FRQQHFWLRQV IRU OHDNV�
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�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� VWHHULQJ FROXPQ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 5(029$/ $1' ,167$//$7,21 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ RI WKH VWHHULQJ ZKHHO ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ RI WKH VWHHULQJ FROXPQ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��;) VHULHV *HQHUDO

67((5,1* &2/801

���

�� 8QLYHUVDO MRLQW
�� %ROW
�� )ODQJH QXW
�� )L[LQJ SODWH
�� 6FUHZ
�� 3HGDO SODWH
�� 6WHHULQJ VKDIW
�� 6RFNHW
�� 6SOLW ULQJ
��� 5LQJ
��� &ODPSLQJ VWULS
��� 6WHHULQJ�FROXPQ EUDFNHW
��� )ODQJH EROW
��� )LQLVKLQJ SURILOH
��� )ODQJH EROW
��� 6WHHULQJ�FROXPQ EUDNFHW
��� )ODQJH QXW
��� 6WHHULQJ ZKHHO
��� 3URWHFWLYH JXDUG
��� 6ZLWFKLQJ ULQJ
��� 6FUHZ
��� 6WHHULQJ�FROXPQ ORFN
��� 6WHHULQJ ZKHHO DWWDFKPHQW QXW
��� 6WHHULQJ FROXPQ
��� 6HOI�ORFNLQJ QXW
��� )ODQJH EROW
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

67((5,1* &2/801

���

�� 5(029$/ $1' ,167$//$7,21
��� 5(029$/ $1' ,167$//$7,21 2) 7+( 67((5,1* :+((/

1RWH�
7KH VSHFLDO WRROV UHTXLUHG WR UHPRYH WKH
VWHHULQJ ZKHHO FDQQRW EH REWDLQHG IURP '$)�
7KH WRROV UHTXLUHG VKRXOG EH PDQXIDFWXUHG E\
\RXUVHOI DFFRUGLQJ WR WKH GUDZLQJ�

5HPRYDO RI WKH VWHHULQJ ZKHHO
�� 3ODFH WKH VWHHULQJ PHFKDQLVP LQ WKH FHQWUDO

SRVLWLRQ XVLQJ WKH PDUNLQJV RQ WKH VWHHULQJ
ER[�
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�67((5,1* &2/801
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

�� 5HPRYH WKH FRYHU SODWH ��� IURP WKH
VWHHULQJ ZKHHO ����

�� 5HPRYH WKH VWHHULQJ�ZKHHO QXW ����

�� )LW WKH VWHHULQJ�ZKHHO SXOOHU �$�� VSHFLDO
WRRO� WR WKH VWHHULQJ ZKHHO XVLQJ LWV WZR
RXWHU EROWV� 6FUHZ LQ WKH FHQWUDO EROW RI WKH
VWHHULQJ�ZKHHO SXOOHU XQWLO WKH VWHHULQJ
ZKHHO LV UHOHDVHG�

,QVWDOODWLRQ RI WKH VWHHULQJ ZKHHO
�� ,I D QHZ VWHHULQJ ZKHHO ��� LV LQVWDOOHG� ILW

WKH VZLWFKLQJ ULQJ ��� LQ WKH FRUUHFW SRVLWLRQ
RQ WKH VWHHULQJ ZKHHO ���� VHH WKH GUDZLQJ�

�� &KHFN ZKHWKHU WKH VWHHULQJ PHFKDQLVP LV
VWLOO LQ WKH FHQWUDO SRVLWLRQ XVLQJ WKH
PDUNLQJV RQ WKH VWHHULQJ ER[ RU WKH
VWHHULQJ PHFKDQLVP�

�� )LW WKH VWHHULQJ ZKHHO ��� RQ WKH VWHHULQJ
VKDIW ��� VR WKDW WKH PDUNLQJV RQ WKH
VWHHULQJ ZKHHO DQG WKH VWHHULQJ VKDIW ´DOLJQµ
�VHH WKH DUURZV %��

�� )LW WKH QXW ���� 7LJKWHQ WKH QXW WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� )LW WKH FRYHU SODWH ����
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67((5,1* &2/801

���

��� 5(029$/ $1' ,167$//$7,21 2) 7+( 67((5,1* &2/801

5HPRYLQJ WKH VWHHULQJ FROXPQ
�� 5HPRYH WKH VWHHULQJ FROXPQ SDQHOV�

�� 'LVFRQQHFW WKH HDUWK FODPS IURP WKH
EDWWHULHV�

�� 5HPRYH WKH VWHHULQJ ZKHHO�

�� 5HPRYH WKH FRPELQDWLRQ VZLWFKHV DQG WKH
LJQLWLRQ ORFN�

�� 5HPRYH WKH EUDFNHW ZLWK WKH
KHLJKW�DGMXVWPHQW VZLWFK�

�� 'LVFRQQHFW WKH DLU SLSHV IURP WKH FRQWURO
YDOYH DQG SOXJ WKH VXSSO\ SLSH�

�� /RRVHQ RQH RI WKH XQLYHUVDO MRLQWV RI WKH
VWHHULQJ VKDIW �ZKLFK RQH GHSHQGV RQ WKH
RSHUDWLRQ WR EH SHUIRUPHG� HLWKHU WKH
XQLYHUVDO MRLQW EHORZ WKH VWHHULQJ ZKHHO RU
WKH XQLYHUVDO MRLQW RQ WKH VWHHULQJ ER[��
%HIRUH GLVFRQQHFWLQJ� PDUN WKH SRVLWLRQ RI
WKH XQLYHUVDO MRLQW UHODWLYH WR WKH VWHHULQJ
VKDIW�

�� 5HPRYH WKH WKUHH DWWDFKPHQW EROWV DW WKH
ERWWRP RI WKH VWHHULQJ FROXPQ�

�� 5HPRYH WKH ORFN QXWV RI WKH VWHHULQJ
FROXPQ�

��� 5HPRYH WKH VWHHULQJ FROXPQ�

,QVWDOOLQJ WKH VWHHULQJ FROXPQ
�� )LW WKH VWHHULQJ FROXPQ DQG PDNH VXUH WKDW

WKH PDUNV PDGH RQ WKH XQLYHUVDO MRLQW DQG
VWHHULQJ VKDIW DUH LQ DOLJQPHQW�

�� 1RWH�
5HSODFH EROWV ILWWHG ZLWK VHOI�ORFNLQJ QXWV E\
QHZ EROWV ILWWHG ZLWK IODQJH QXWV�

,QVWDOO WKH XQLYHUVDO MRLQW EROW XVLQJ
/RFWLWH ��� �RU HTXLYDOHQW��
7LJKWHQ WKH EROW WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� &RQQHFW WKH DLU SLSHV WR WKH FRQWURO YDOYH�

K100434

K100799
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5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

���

�� ,QVWDOO WKH EUDFNHW ZLWK WKH
KHLJKW�DGMXVWPHQW VZLWFK�

�� ,QVWDOO WKH LJQLWLRQ ORFN DQG FRPELQDWLRQ
VZLWFKHV�

�� ,QVWDOO WKH VWHHULQJ FROXPQ SDQHOV�

�� ,QVWDOO WKH VWHHULQJ ZKHHO�
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&217(176
3DJH 'DWH

�� *(1(5$/ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� ZKHHO KXE ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ GUDZLQJ� VZLYHO D[OH ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HVFULSWLRQ RI WKH ZKHHO VHWWLQJV ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ,163(&7,21 $1' $'-8670(17 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� VZLYHO�D[OH SOD\ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� ZKHHO EHDULQJ SOD\ ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� FDVWHU ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ� FDPEHU DQJOH DQG NLQJ�SLQ LQFOLQDWLRQ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� WRH ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� ZKHHO GHIOHFWLRQ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ WRH�RXW ZKHQ WXUQLQJ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW� VWHHULQJ URG ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVSHFWLRQ DQG DGMXVWPHQW RI WKH VWHHUDEOH�D[OH DOLJQPHQW ���� ����� � � � � � � � � � � � � � � � � � �
���� ,QVSHFWLRQ� VWHHULQJ�EDOO MRLQW ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVSHFWLRQ RI WKH IURQW�D[OH KRXVLQJ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVSHFWLRQ� ZKHHO ULP ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVSHFWLRQ� $%6 VHQVRU ULQJ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVSHFWLRQ� KXE DQG ZKHHO EHDULQJV ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 5(029$/ $1' ,167$//$7,21 ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� ZKHHO ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� HQWLUH IURQW D[OH ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� VWHHULQJ URG ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� WUDFN URG ��� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� WUDFN�URG DQG VWHHULQJ DUPV ��� ����� � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� KXE ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� ZKHHO EHDULQJV ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� KXE RLO VHDO ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO DQG LQVWDOODWLRQ� $%6 VHQVRU ULQJ ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HPRYDO DQG LQVWDOODWLRQ� FRPELQHG KXE OXEULFDQW VHDO�$%6 VHQVRU ULQJ ���� ����� � � � � � �
���� 5HPRYDO DQG LQVWDOODWLRQ� VZLYHO D[OH ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HPRYDO DQG LQVWDOODWLRQ� LGOHU DUP ���� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�� )L[LQJ EROW
�� +XE FDS
�� /RFN QXW
�� /RFNLQJ SODWH
�� &LUFOLS
�� $GMXVWLQJ QXW
�� %HDULQJ
�� 2XWHU UDFH
�� +XE
��� 6HQVRU ULQJ
��� $%6 VHQVRU
��� 2XWHU UDFH
��� %HDULQJ
��� 6HDOLQJ ULQJ
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�� %ROW
�� /XEULFDWLQJ QLSSOH
�� &RYHU
�� 1XW
�� %HDULQJ EXVK
�� 1HHGOH EHDULQJ
�� 6HDOLQJ ULQJ
�� )URQW�D[OH KRXVLQJ
�� )LOOHU ULQJ
��� 6ZLYHO D[OH
��� 6HDOLQJ ULQJ
��� 7KUXVW ZDVKHU
��� %HDULQJ ULQJ
��� &ROODU ULQJ
��� 1HHGOH EHDULQJ
��� .LQJ SLQ
��� 6HDOLQJ SODWH
��� %ROW
��� /XEULFDWLQJ QLSSOH
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S7 00 120

&DVWHU
7KH FDVWHU �=� LV WKH DQJOH RI WKH D[OH KRXVLQJ
WR WKH URDG VXUIDFH� 7KH FDVWHU LV LPSRUWDQW IRU
WKH GLUHFWLRQDO VWDELOLW\ RI WKH YHKLFOH� 7RR OLWWOH
FDVWHU ZLOO OHDG WR ´VHDUFKLQJµ EHKDYLRXU E\ WKH
YHKLFOH� ZKLOH WRR PXFK FDVWHU ZLOO UHVXOW LQ
´KHDY\µ VWHHULQJ�
$ GHYLDWLQJ FDVWHU ZLOO QRW UHVXOW LQ W\UH ZHDU�
7KH FDVWHU LV GHWHUPLQHG E\ WKH UHODWLRQ
EHWZHHQ WKH URDG VXUIDFH DQG WKH FKDVVLV�
DVVXPLQJ WKDW WKH FKDVVLV LV SDUDOOHO ZLWK WKH
URDG VXUIDFH�
&KHFNLQJ DQG DGMXVWLQJ WKH FDVWHU DUH YHU\ HDV\
RSHUDWLRQV IRU ZKLFK QR FRPSOLFDWHG HTXLSPHQW
LV QHHGHG�
,I D YHKLFOH KDV WZR VWHHUDEOH D[OHV� WKLV
LQVSHFWLRQ VKRXOG EH FDUULHG RXW RQ ERWK D[OHV�
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&DPEHU DQJOH DQG NLQJ�SLQ LQFOLQDWLRQ
7KH FDPEHU DQJOH �;� DQG WKH NLQJ�SLQ
LQFOLQDWLRQ �<� DUH GHWHUPLQHG E\ WKH
FRQVWUXFWLRQ RI WKH VZLYHO D[OH DQG WKH D[OH
KRXVLQJ� ,Q '$) YHKLFOHV� QHLWKHU VHWWLQJ FDQ EH
DGMXVWHG�
:KHHO�DOLJQPHQW GHYLDWLRQV FDQ RQO\ EH FDXVHG
E\ FROOLVLRQV DQG�RU D EHQW IURQW D[OH GXH WR
RYHUORDGLQJ�
,I D YHKLFOH KDV D GHYLDWLRQ LQ RQH RI WKHVH
ZKHHO DOLJQPHQWV� WKH ORDG RI WKH W\UH ZLOO EH
XQHYHQO\ GLVWULEXWHG DFURVV WKH URDG VXUIDFH�
7KLV ZLOO UHVXOW LQ LUUHJXODU W\UH ZHDU�
,QVSHFWLRQV RI YHKLFOHV ZLWK RQH VWHHUDEOH D[OH
RU YHKLFOHV ZLWK PXOWLSOH VWHHUDEOH D[OHV GR QRW
GLIIHU� 7KH LQVSHFWLRQ VKRXOG EH FDUULHG RXW RQ
HDFK LQGLYLGXDO ZKHHO�

7RH�LQ DQG WRH�RXW
7RH�LQ LV WKH GLIIHUHQFH EHWZHHQ GLVWDQFHV $
DQG %�
,I GLVWDQFH $ LV VPDOOHU WKDQ %� WKLV LV FDOOHG
WRH�LQ� ,I� KRZHYHU� GLVWDQFH $ H[FHHGV GLVWDQFH
%� WKLV LV FDOOHG WRH�RXW�
:KHWKHU D YHKLFOH VKRXOG KDYH WRH�LQ RU WRH�RXW
LV GHWHUPLQHG E\ WKH PDQXIDFWXUHU RI WKH
YHKLFOH�
7RH�LQ RU WRH�RXW LV UHTXLUHG WR HQVXUH WKDW WKH
ZKHHOV KDYH SHUIHFW UROOLQJ FKDUDFWHULVWLFV ZKLOH
WKH YHKLFOH LV GULYLQJ VWUDLJKW DKHDG� 7RH�LQ RU
WRH�RXW GHYLDWLRQV ZLOO FDXVH ´FKDILQJµ RI WKH
W\UHV RQ WKH URDG VXUIDFH� 7KLV ZLOO UHVXOW LQ
LUUHJXODU W\UH ZHDU�
7KH VDPH LUUHJXODU W\UH ZHDU LV IRXQG LQ
YHKLFOHV ZLWK PXOWLSOH VWHHUDEOH D[OHV LI WKH
ZKHHOV DUH ´PLVDOLJQHGµ ZKLOH WKH YHKLFOH LV
GULYLQJ VWUDLJKW DKHDG�
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7RH�RXW ZKHQ WXUQLQJ
7RH�RXW ZKHQ WXUQLQJ LV WKH GLIIHUHQFH LQ WKH
ZKHHO�DOLJQPHQW DQJOH EHWZHHQ WKH LQGLYLGXDO
ZKHHOV ZKHQ WKH YHKLFOH LV WDNLQJ D WXUQ�

S7 00 127

S7 00 122

,Q RUGHU WR DFKLHYH SURSHU UROOLQJ RI WKH ZKHHOV
LQ WKH WXUQ� LW LV QHFHVVDU\ WKDW WKH GLUHFWLRQ RI
ZKHHO URWDWLRQ PXVW EH DW ULJKW DQJOHV WR WKH
WXUQLQJ UDGLXV HQGLQJ LQ WKH SRLQW WKH YHKLFOH LV
WXUQLQJ DURXQG�
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S7 00 123

7R PDNH FHUWDLQ WKDW WKH WRH�RXW ZKHQ WXUQLQJ LV
FRUUHFW� WKH FRQVWUXFWLRQ RI WKH WUDFN URG DQG WKH
WUDFN�URG DUPV VKRXOG FRPSO\ ZLWK D FHUWDLQ
SULQFLSOH� WKH $FNHUPDQQ SULQFLSOH� $FFRUGLQJ WR
WKH $FNHUPDQQ SULQFLSOH LW VKRXOG EH SRVVLEOH WR
GUDZ DQ LPDJLQDU\ OLQH IURP WKH FHQWUH RI WKH
NLQJ SLQ ULJKW WKURXJK WKH FHQWUH RI WKH WUDFN�URG
EDOO MRLQW WR WKH FHQWUH RI WKH UHDU D[OH�V��
7KH GUDZLQJ FOHDUO\ VKRZV WKDW LQ YHKLFOHV ZLWK
WZR VWHHUDEOH D[OHV� ERWK D[OHV VKRXOG FRPSO\
ZLWK WKH $FNHUPDQQ SULQFLSOH� %\ WU\LQJ GLIIHUHQW
WUDFN URGV DQG WUDFN�URG DUPV� LW LV SRVVLEOH WR
FRPSO\ DV FORVHO\ DV SRVVLEOH ZLWK WKH
$FNHUPDQQ SULQFLSOH�
,I WKH ZKHHO EDVH KDV EHHQ VKRUWHQHG RU
H[WHQGHG LW PD\ EH QHFHVVDU\ WR DGMXVW WKH
WUDFN URG DQG WUDFN DUPV LQ RUGHU WR FRPSO\ ZLWK
WKH $FNHUPDQQ SULQFLSOH�
7KH WRH�RXW ZKHQ WXUQLQJ FDQQRW EH DGMXVWHG�
+RZHYHU� LW LV SRVVLEOH DQG QHFHVVDU\ WR FKHFN
DQG DGMXVW WKH PD[LPXP ZKHHO GHIOHFWLRQ RI WKH
LQVLGH ZKHHO� WR SUHYHQW WKH W\UHV IURP FKDILQJ
DJDLQVW FHUWDLQ FRPSRQHQWV�

2QFH WKH PD[LPXP ZKHHO GHIOHFWLRQ LV VHW� WKLV
ZLOO DOVR GHWHUPLQH WKH GHIOHFWLRQ IRU WKH RWKHU
ZKHHO RU ZKHHOV� LI WKH YHKLFOH FRQFHUQHG KDV
WZR VWHHUDEOH D[OHV�
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:KHHO DOLJQPHQW LQ YHKLFOHV ZLWK PXOWLSOH
VWHHUDEOH D[OHV
7R SUHYHQW SUHPDWXUH W\UH ZHDU DOO ZKHHOV
VKRXOG EH DOLJQHG ZKLOH WKH YHKLFOH LV GULYLQJ
VWUDLJKW DKHDG� ,I WKH ZKHHOV DUH PLVDOLJQHG� WKH
ZKHHOV RI YHKLFOHV ZLWK PXOWLSOH VWHHUDEOH D[OHV
ZLOO EH SDUWLFXODUO\ SURQH WR DEQRUPDO DQG
SUHPDWXUH ZHDU� 0LVDOLJQPHQW RI VWHHUDEOH
ZKHHOV FDQ EH FDXVHG E\ YDULRXV IDFWRUV�
,W PD\ KDSSHQ� KRZHYHU� WKDW WKH VWHHUDEOH
ZKHHOV DUH SURSHUO\ DOLJQHG EXW WKDW RWKHU
IDFWRUV KDYH FDXVHG DEQRUPDO W\UH ZHDU�
7KH PDLQ FDXVH RI WKLV SKHQRPHQRQ VKRXOG EH
VRXJKW LQ WKH D[OH VXVSHQVLRQ� HVSHFLDOO\ WKH
UHDU�D[OH�V� VXVSHQVLRQ�
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,QVSHFWLRQ RI WKH VZLYHO�D[OH SOD\
�� 7KH YHKLFOH VKRXOG VWDQG ZLWK WKH ZKHHOV

RQ WKH JURXQG�

1RWH�
,I WKH ZKHHOV KDYH EHHQ UHPRYHG IURP WKH
IURQW D[OH� H�J� IRU RYHUKDXO SXUSRVHV� WKH
VZLYHO D[OH ZLOO KDQJ DW WKH D[OH HQG�
,Q WKDW FDVH WKH VZLYHO D[OH VKRXOG EH
VXSSRUWHG E\ D MDFN SXVKLQJ WKH VZLYHO D[OH
DJDLQVW WKH ERWWRP RI WKH D[OH HQG�

�� 0HDVXUH WKH GLVWDQFH �$� EHWZHHQ WKH
VZLYHO D[OH DQG WKH ILOOHU ULQJ DORQJ WKH
HQWLUH FLUFXPIHUHQFH DW WKH WRS RI WKH D[OH
HQG XVLQJ D IHHOHU JDXJH�
&RPSDUH WKH UHDGLQJ ZLWK WKH DGPLVVLEOH
WROHUDQFH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

1RWH�
7KH SOD\ VKRXOG EH DERXW HTXDO DORQJ WKH
HQWLUH FLUFXPIHUHQFH RI WKH D[OH HQG� ,I WKH
SOD\ LV QRW HTXDO� WKLV LV FDXVHG E\ UDGLDO
SOD\ LQ WKH QHHGOH EHDULQJV� ,I WKH UDGLDO
SOD\ RI RQH RI WKH YDOXHV PHDVXUHG DORQJ
WKH FLUFXPIHUHQFH RI WKH D[OH HQG IDOOV
RXWVLGH WKH D[LDO�SOD\ WROHUDQFH� WKH QHHGOH
EHDULQJV VKRXOG EH UHSODFHG� VHH WKH
FKDSWHU ´5HPRYDO DQG LQVWDOODWLRQµ�

,I DORQJ WKH HQWLUH FLUFXPIHUHQFH RI WKH D[OH
HQG DQ H[FHVVLYH D[LDO SOD\ LV PHDVXUHG�
WKLV LV SUREDEO\ FDXVHG E\ D ZRUQ
VZLYHO�D[OH WKUXVW EHDULQJ�

S7 00 108
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$GMXVWPHQW RI WKH VZLYHO�D[OH SOD\
�� 5HPRYH WKH VZLYHO D[OH IURP WKH D[OH HQG�

VHH FKDSWHU ´5HPRYDO DQG LQVWDOODWLRQµ�

�� 'HJUHDVH DQG FOHDQ WKH WKUXVW EHDULQJ�

�� &KHFN WKH WKUXVW EHDULQJ IRU ZHDU RU
GDPDJH� :KHQ LQ GRXEW� UHSODFH WKH WKUXVW
EHDULQJ�

�� &KHFN WKH PDFKLQHG VXUIDFHV RI WKH D[OH
HQG DQG WKH VZLYHO D[OH IRU GDPDJH�

�� 5HPRYH WKH GXVW VHDO ��� IURP WKH WKUXVW
ZDVKHU ����

�� $VVHPEOH WKH WKUXVW EHDULQJ ZLWKRXW
JUHDVLQJ LW DQG ZLWKRXW WKH GXVW VHDO ����
0DNH VXUH WKDW WKH FDP DW WKH ERWWRP RI WKH
EHDULQJ ULQJ ��� IDOOV LQ WKH UHFHVV RI FROODU
ULQJ ���� VHH WKH DUURZV LQ WKH GUDZLQJ�

�� )LW WKH VZLYHO D[OH ZLWK LWV RULJLQDO ILOOHU ULQJ
RQ WKH D[OH HQG�

�� )LW WKH NLQJ SLQ� +DQG�WLJKWHQ WKH QXW�

�� 3ODFH D MDFN XQGHU WKH VZLYHO D[OH SXVKLQJ
WKH WKUXVW EHDULQJ DJDLQVW WKH D[OH HQG�

��� 0HDVXUH WKH FOHDUDQFH EHWZHHQ WKH ILOOHU
ULQJ DQG WKH VZLYHO D[OH �GLVWDQFH $ LQ WKH
GUDZLQJ� XVLQJ D IHHOHU JDXJH�
,I QHFHVVDU\� XVH D ILOOHU ULQJ ZLWK D GLIIHUHQW
WKLFNQHVV� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�
XQWLO WKH VSHFLILHG D[LDO SOD\ LV DFKLHYHG�

1RWH�
7KH ILOOHU�ULQJ WKLFNQHVV FDQ DOVR EH
GHWHUPLQHG XVLQJ WKH IRUPXOD LQ WKH
GUDZLQJ�
$  ILOOHU�ULQJ WKLFNQHVV
%  GLVWDQFH EHWZHHQ WKH VZLYHO�D[OH

FRQWDFW VXUIDFHV
&  WRWDO WKLFNQHVV RI WKH WKUXVW EHDULQJ

ZLWKRXW WKH GXVW VHDO
'  D[OH�HQG GLPHQVLRQV
(  SOD\

S7 00 114
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E(0,05-0,30 mm)
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��� 5HPRYH WKH VZLYHO D[OH IURP WKH D[OH HQG�

��� 'LVDVVHPEOH WKH WKUXVW EHDULQJ DQG JUHDVH
WKH WRS VLGH RI EHDULQJ ULQJ ��� �ULEEHG VLGH
ZLWK OXEULFDWLQJ JURRYHV��

��� )LW D QHZ GXVW VHDO ��� WR WKH WKUXVW
ZDVKHU ����
0DNH VXUH WKDW WKH WRS RI WKH GXVW VHDO LV
SRVLWLRQHG XQGHU WKH WRS RI WKH WKUXVW
ZDVKHU�

��� ,QVWDOO WKH VZLYHO D[OH ZLWK WKH FRUUHFW ILOOHU
ULQJ RQ WKH D[OH HQG� VHH FKDSWHU ´5HPRYDO
DQG LQVWDOODWLRQµ�

��� 0HDVXUH WKH SOD\ DJDLQ�

S7 00 114
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,QVSHFWLRQ RI WKH ZKHHO EHDULQJ SOD\
�� 7R PDNH VXUH WKDW WKH LQVSHFWLRQ RI WKH

ZKHHO EHDULQJ SOD\ LV UHOLDEOH� XVH WKH
VSHFLDO WRRO �'$) QR� ���������

7KH VSHFLDO WRRO FRQVLVWV RI�
�� H[WHQVLRQV
�� FHQWUDO QXW
�� GLDO JDXJH KROGHU
�� WKUHDGHG VSLQGOH
�� EULGJH
�� VRFNHW ZUHQFK
�� DGGLWLRQDO H[WHQVLRQV

�� 5HPRYH WKH KXE FDSV�

�� 5HPRYH WZR RSSRVLWH ZKHHO QXWV�

�� )LW WKH H[WHQVLRQV ��� WR WKH YDFDQW ZKHHO
VWXGV� 7KH H[WHQVLRQV EHORQJLQJ WR WKH VHW
VKRXOG QRZ EH H[WHQGHG XVLQJ WKH
H[WHQVLRQ SLHFHV ����

�� 3ODFH WKH GLDO JDXJH KROGHU ��� RQ WKH
FHQWUDO QXW ����

�� )LW WKH FHQWUDO QXW ��� WR WKH D[OH HQG XVLQJ
WKH VRFNHW ZUHQFK ���� ,I WRR OLWWOH VFUHZ
WKUHDG SURWUXGHV IURP WKH ORFN QXW WR ILW WKH
FHQWUDO QXW ��� WR WKH D[OH VWXE� WKH ORFN QXW
VKRXOG EH UHPRYHG IURP WKH D[OH VWXE�
,I WKH ORFN QXW LV UHPRYHG IURP WKH D[OH
VWXE� WKH FHQWUDO QXW ��� VKRXOG EH WLJKWHQHG
WR WKH WLJKWHQLQJ WRUTXH DV VSHFLILHG IRU WKH
ORFN QXW� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

S7 00 131
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�� 3ODFH WKH GLDO JDXJH LQ WKH GLDO�JDXJH
KROGHU ��� VR WKDW WKH VW\OXV DEXWV WKH KXE�
0DNH VXUH WKDW WKH VW\OXV RI WKH GLDO JDXJH
GRHV QRW HQWHU LQWR D WKUHDGHG KROH RI WKH
KXE� EHFDXVH WKH VW\OXV PLJKW EUHDN RII
ZKHQ WKH ZKHHO LV WXUQHG�

�� 3RVLWLRQ WKH EULGJH ��� RQ WKH H[WHQVLRQV ���
VR WKDW WKH HQG RI WKH VSLQGOH ILWV LQWR WKH
UHFHVV RI WKH FHQWUDO QXW ���� 7LJKWHQ WKH
EULGJH ZLWK WKH QXWV�

�� 3ODFH D WRUTXH ZUHQFK RQ WKH KH[DJRQ
KHDG RI WKH VSLQGOH ����
3UHVV WKH KXE ILUPO\ RQ WR WKH D[OH VWXE E\
VFUHZLQJ RXW WKH VSLQGOH� XQWLO D WLJKWHQLQJ
WRUTXH RI �� 1P LV UHDFKHG�

��� :LWKGUDZ WKH KXE E\ VFUHZLQJ LQ WKH
VSLQGOH� XQWLO D WLJKWHQLQJ WRUTXH RI �� 1P LV
UHDFKHG�
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��� 3UHVV WKH KXE RQWR WKH D[OH VWXE E\
VFUHZLQJ RXW WKH VSLQGOH� XQWLO D WLJKWHQLQJ
WRUTXH RI �� 1P LV UHDFKHG� DQG VHW WKH GLDO
JDXJH WR ´2µ�

��� :LWKGUDZ WKH KXE E\ VFUHZLQJ LQ WKH
VSLQGOH� XQWLO D WLJKWHQLQJ WRUTXH RI �� 1P LV
UHDFKHG� 7DNH WKH UHDGLQJ DW WKH GLDO JDXJH
DQG FRPSDUH WKLV YDOXH ZLWK WKH VSHFLILHG
YDOXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

,I WKH UHDGLQJ IDOOV RXWVLGH WKH WROHUDQFH
UDQJH� WKH ZKHHO EHDULQJ SOD\ VKRXOG EH
UHDGMXVWHG�

��� 5HPRYH WKH VSHFLDO WRRO�

��� ,I WKH ORFN QXW KDV EHHQ UHPRYHG� WKH
ORFNLQJ SODWH VKRXOG EH UHSODFHG� 7LJKWHQ
WKH ORFN QXW WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� 6HH ´7HFKQLFDO GDWDµ�

��� $SSO\ VRPH JUHDVH WR WKH RXWVLGH RI WKH
EHDULQJ FDJH�

��� &OHDQ WKH ZKHHO KXE VHDOLQJ VXUIDFHV DQG
WKH KXE FDS� DQG PDNH VXUH WKH\ DUH GU\
DQG JUHDVH�IUHH�

��� $SSO\ D ORFNLQJ FRPSRXQG �VLOLFRQH SDVWH�
WR WKH ZKHHO KXE VHDOLQJ VXUIDFH�

��� ,QVWDOO WKH KXE FDS� 7LJKWHQ WKH VPDOO EROWV
WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

��� 7LJKWHQ WKH WZR ZKHHO QXWV WR WKH VSHFLILHG
WRUTXH� 6HH ´7HFKQLFDO GDWDµ�
0DUN WKHVH WZR QXWV DQG WLJKWHQ WKHP DIWHU
��� NP WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH�

40Nm

40Nm

15Nm

15Nm

(1)

(2)

(3)

(4)
A800150
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$GMXVWPHQW RI WKH ZKHHO EHDULQJ SOD\
�� 5HPRYH WKH ORFN QXW IURP WKH D[OH HQG

XVLQJ VRFNHW ZUHQFK �$�� VSHFLDO WRRO
�'$) QR� ���������

�� 5HPRYH WKH ORFN SODWH DQG WKH FLUFOLS IURP
WKH D[OH HQG�

�� /RRVHQ DGMXVWLQJ QXW ��� RQH WXUQ XVLQJ
DGMXVWLQJ VSDQQHU �$�� VSHFLDO WRRO
�'$) QR� ���������

�� 3ODFH D WRUTXH ZUHQFK RQ WKH DGMXVWLQJ
VSDQQHU� 7LJKWHQ WKH DGMXVWLQJ QXW WR D
WLJKWHQLQJ WRUTXH RI ��� 1P� ZKLOH WXUQLQJ
WKH KXE�

A

S7 00 084

1

A
S7 00 085

100Nm

45°-60°
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�� 7KH VSHFLILHG ZKHHO�EHDULQJ SOD\ LV
DFKLHYHG E\ WXUQLQJ WKH DGMXVWLQJ QXW ���
FRXQWHU�FORFNZLVH EHWZHHQ ��E HQ ��E
�GLVWDQFH $ � % LQ WKH GUDZLQJ� XVLQJ WKH
DGMXVWLQJ VSDQQHU �$�� 7KH SUHFLVH DQJOH
VKRXOG EH VXFK WKDW FLUFOLS ��� FDQ EH ILWWHG�

�� )LW WKH FLUFOLS ��� VR WKDW WKH FLUFOLS OLS
FDWFKHV LQ WKH NH\ JURRYH RI WKH D[OH HQG
DQG WKH GRZHO RI WKH DGMXVWLQJ QXW ���
FDWFKHV LQ RQH RI WKH KROHV RI WKH FLUFOLS ����

1

A
S7 00 085

2

1

S7 00 086
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*HQHUDO
� 7KH YHKLFOH VKRXOG EH SODFHG RQ D IODW DQG

KRUL]RQWDO VXUIDFH� ZLWK WKH VWHHULQJ
PHFKDQLVP LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�

� 7KH FDVWHU FDQ EH PHDVXUHG XVLQJ D
SURWUDFWRU RU ZKHHO�DOLJQLQJ HTXLSPHQW�

,QVSHFWLRQ RI WKH FDVWHU XVLQJ D SURWUDFWRU
�� &OHDQ WKH VSRW ZKHUH WKH SURWUDFWRU LV WR EH

SODFHG RQ WKH VSULQJ VHDW�

�� 3ODFH WKH SURWUDFWRU RQ D FKDVVLV VLGH
PHPEHU� SDUDOOHO WR WKH IORRU�
,I QRW� WKH FDVWHU UHDGLQJ VKRXOG EH DGMXVWHG
WR WKH FKDVVLV SRVLWLRQ�

�� 3ODFH WKH SURWUDFWRU RQ WKH VSULQJ VHDW DQG
PHDVXUH WKH DQJOH�
&RPSDUH WKH UHDGLQJ ZLWK WKH VSHFLILHG
YDOXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� &DUU\ RXW WKH FDVWHU PHDVXUHPHQW RQ WKH
RWKHU D[OH VLGH WRR�
,I GLIIHUHQW UHDGLQJV DUH REWDLQHG� WKH
IURQW�D[OH VXVSHQVLRQ VKRXOG EH LQVSHFWHG
IRU GHYLDWLRQV�

,QVSHFWLRQ RI WKH FDVWHU XVLQJ
ZKHHO�DOLJQPHQW HTXLSPHQW
�� 8VH KLJK�TXDOLW\ ZKHHO�DOLJQPHQW

HTXLSPHQW IRU WKH LQVSHFWLRQ� 7KH
HTXLSPHQW PXVW EH FDOLEUDWHG UHJXODUO\ DQG
SUHIHUDEO\ EH RI WKH W\SH WKDW FDQ EH
FDOLEUDWHG EHIRUH HYHU\ XVH�

�� )ROORZ WKH LQVWUXFWLRQV IRU WKH
ZKHHO�DOLJQPHQW HTXLSPHQW FDUHIXOO\�

$GMXVWPHQW RI WKH FDVWHU
�� )LW D NH\ RI WKH UHTXLUHG WKLFNQHVV EHWZHHQ

WKH VSULQJ VHDW DQG WKH VSULQJ� )RU WKH NH\V
DYDLODEOH� VHH WKH PDLQ JURXS ´7HFKQLFDO
GDWDµ�

�� 5HSHDW WKH PHDVXUHPHQW RQFH WKH NH\ KDV
EHHQ ILWWHG�

S7 00 145

S7 00 146
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1RWH�
,Q WKH IROORZLQJ PHDVXUHPHQW� RQO\ WKH FDPEHU
DQJOH LV PHDVXUHG� ,I WKH FDPEHU DQJOH LV
FRUUHFW� WKH NLQJ�SLQ LQFOLQDWLRQ PXVW DOVR EH
FRUUHFW�

*HQHUDO
� 7KH YHKLFOH VKRXOG EH SODFHG RQ D IODW DQG

KRUL]RQWDO VXUIDFH� ZLWK WKH VWHHULQJ
PHFKDQLVP LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�

� 7KH W\UH SUHVVXUH VKRXOG EH FRUUHFW�
� 7KH YHKLFOH VKRXOG EH XQORDGHG�
� 7KH FDVWHU FDQ EH PHDVXUHG XVLQJ D

SURWUDFWRU RU ZKHHO�DOLJQLQJ HTXLSPHQW�
� 7KH PHDVXUHPHQW VKRXOG EH FDUULHG RXW RQ

ERWK ZKHHOV�

,QVSHFWLRQ RI WKH FDPEHU DQJOH XVLQJ D
SURWUDFWRU
�� 7KRURXJKO\ FOHDQ WKH VLGH RI WKH ZKHHO KXE

DQG SODFH WKH SURWUDFWRU ZLWK D VSLULW OHYHO
DJDLQVW WKH VXUIDFH� .HHS WKH SURWUDFWRU LQ
WKH YHUWLFDO SRVLWLRQ�

�� $GMXVW WKH VSLULW OHYHO DQG WDNH WKH DQJOH
UHDGLQJ� 6HH PDLQ JURXS ´7HFKQLFDO GDWDµ
IRU WKH FRUUHFW DQJOH�

,QVSHFWLRQ RI WKH FDPEHU DQJOH XVLQJ
ZKHHO�DOLJQPHQW HTXLSPHQW
�� 8VH KLJK�TXDOLW\ ZKHHO�DOLJQPHQW

HTXLSPHQW IRU WKH LQVSHFWLRQ� 7KH
HTXLSPHQW PXVW EH FDOLEUDWHG UHJXODUO\ DQG�
SUHIHUDEO\� EH RI WKH W\SH WKDW FDQ EH
FDOLEUDWHG EHIRUH HYHU\ XVH�

�� )ROORZ WKH LQVWUXFWLRQV IRU WKH
ZKHHO�DOLJQPHQW HTXLSPHQW FDUHIXOO\�
6HH PDLQ JURXS ´7HFKQLFDO GDWDµ IRU WKH
FRUUHFW DQJOH�

7KH IROORZLQJ SRLQWV FDQ FDXVH WKH UHDGLQJ WR
GHYLDWH�
� H[FHVVLYH VZLYHO�D[OH EHDULQJ SOD\
� EHQW IURQW D[OH� ,Q WKLV FDVH� WKH NLQJ�SLQ

LQFOLQDWLRQ ZLOO DOVR GHYLDWH IURP WKH YDOXHV
DV VSHFLILHG�

S7 00 147
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,QVSHFWLRQ RI WKH WRH
�� 8VH KLJK�TXDOLW\ ZKHHO�DOLJQPHQW

HTXLSPHQW IRU WKH LQVSHFWLRQ� 7KH
HTXLSPHQW PXVW EH FDOLEUDWHG UHJXODUO\ DQG�
SUHIHUDEO\� EH RI WKH W\SH WKDW FDQ EH
FDOLEUDWHG EHIRUH HYHU\ XVH�
)ROORZ WKH LQVWUXFWLRQV IRU WKH
ZKHHO�DOLJQPHQW HTXLSPHQW FDUHIXOO\�

�� 0DNH VXUH WKDW WKH VWHHULQJ PHFKDQLVP LV
IUHH RI VWUHVV� )RU WKLV SXUSRVH� GULYH WKH
YHKLFOH DW VWUDLJKW DQJOHV WR WKH PHDVXULQJ
ORFDWLRQ �LI SRVVLEOH�� ,I WKH ODWWHU LV QRW
SRVVLEOH� GULYH WKH YHKLFOH IRUZDUG HQ
EDFNZDUG VHYHUDO WLPHV ZLWK WKH VWHHULQJ
PHFKDQLVP LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�

�� 0HDVXUH D[OH ORDG RI WKH D[OH WR EH
LQVSHFWHG�

�� 0HDVXUH D[OH WRH�

�� &KHFN ZKHWKHU WKH D[OH WRH LV FRUUHFW RU
ZKHWKHU LW QHHGV DGMXVWLQJ� 8VH WKH UHOHYDQW
JUDSK WR GR VR� DOVR VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�
7ZR H[DPSOHV DUH SURYLGHG RQ KRZ WR UHDG
WKH JUDSKV VSHFLILHG LQ WKH PDLQ JURXS
´7HFKQLFDO GDWDµ�

1RWH�
,I D ODUJH GHYLDWLRQ LV PHDVXUHG� WKH FDXVH
VKRXOG EH WUDFHG� 7KH GHYLDWLRQ FRXOG IRU
H[DPSOH KDYH EHHQ FDXVHG E\ D FROOLVLRQ GXULQJ
ZKLFK FRPSRQHQWV ZHUH EHQW� ,I VR� WKH
UHPDLQLQJ VWHHULQJ�PHFKDQLVP FRPSRQHQWV
VKRXOG EH LQVSHFWHG FDUHIXOO\�

�

����



�)5217 $;/(�6��6(&21' 67((5(' $;/(
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

����

([DPSOH �
*UDSK IRU WRH RI IURQW�D[OH ���1� ZKHQ XVHG DV
OHDGLQJ D[OH RU ILUVW IURQW D[OH LQ WKH FDVH RI D
YHKLFOH ZLWK WZR VWHHUHG IURQW D[OHV�
7KH D[OH ORDG PHDVXUHG LV ����� NJ DQG WKH WRH
PHDVXUHG LV � PP�P �WRH LQ��
7KH OLQHV LQWHUVHFW �$� LQ WKH VKDGHG SDUW� )URP
WKLV LW IROORZV WKDW WKH WRH LV ZLWKLQ WKH WROHUDQFH
OLPLWV�
7KH WRH QHHG QRW EH DGMXVWHG�

([DPSOH �
*UDSK IRU D[OH ���1� ZKHQ XVHG DV VLQJOH IURQW
D[OH RU VHFRQG IURQW D[OH LQ WKH FDVH RI D YHKLFOH
ZLWK WZR VWHHUHG IURQW D[OHV�
7KH D[OH ORDG PHDVXUHG LV ����� NJ DQG WKH WRH
PHDVXUHG LV ��� PP�P �WRH RXW��
7KH OLQHV LQWHUVHFW �%� RXWVLGH WKH VKDGHG SDUW�
)URP WKLV LW IROORZV WKDW WKH WRH LV RXWVLGH WKH
WROHUDQFH OLPLWV� 7KH WRH PXVW EH DGMXVWHG VR
WKDW� IROORZLQJ DGMXVWPHQW� WKH WRH PHDVXUHG
FRLQFLGHV ZLWK OLQH �&� GUDZQ�
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$GMXVWLQJ WKH WRH
�� 6ODFNHQ WKH EROWV RI WKH FODPSLQJ EUDFNHWV

XQWLO WKH WUDFN URG FDQ EH URWDWHG�

�� /HQJWKHQ RU VKRUWHQ WKH WUDFN URG WR REWDLQ
WKH FRUUHFW WRH� VHH PDLQ JURXS ´7HFKQLFDO
GDWDµ�

7UDFN�URG W\SH % FDQ EH DGMXVWHG XVLQJ WKH
QXWV ZLWK LQWHUQDO DQG H[WHUQDO WKUHDG�
%RWK EROWV VKRXOG UHFHLYH DQ HTXDO QXPEHU
RI WXUQV�

1RWH�
0DNH VXUH WKDW WKH WKUHDGHG HQGV RI WKH
EDOO MRLQWV DUH QRW SXVKHG IURP WKH WUDFN URG
WRR IDU� 7KH FODPSLQJ EUDFNHW VKRXOG DOZD\V
IXOO\ HQJDJH WKH EDOO�MRLQW VFUHZ WKUHDG� VHH
WKH GUDZLQJ�

�� 7KRURXJKO\ FOHDQ DQG FKHFN WKH
FODPSLQJ�EUDFNHW EROWV� ,I FRUURGHG RU
GDPDJHG� WKH EROW VKRXOG EH UHSODFHG�
5HSODFH WKH VHOI�ORFNLQJ QXW�

�� 7LJKWHQ WKH ORFNLQJ EROWV RI WKH FODPSLQJ
EUDFNHWV WR WKH VSHFLILHG WLJKWHQLQJ WRUTXH�
VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� 1RZ FKHFN WKH WRH RQFH DJDLQ�

�� 0DNH VXUH WKDW WKH FODPSLQJ EUDFNHWV GR
QRW FRPH LQWR FRQWDFW ZLWK WKH D[OH KRXVLQJ
DW PD[LPXP ZKHHO GHIOHFWLRQ� 7XUQ WKH
FODPSLQJ EUDFNHWV� LI QHFHVVDU\�
7KH FODPSLQJ EUDFNHW RI WKH VWUDLJKW WUDFN
URG �W\SH $� PD\ KDYH DQ\ SRVLWLRQ�

B
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:RUN VDIHO\ DQG EORFN WKH YHKLFOH
VR WKDW LW FDQQRW VOLGH RII WKH
WXUQLQJ SODWHV�

,QVSHFWLRQ RI WKH ZKHHO GHIOHFWLRQ
�� (QJDJH WKH YHKLFOH·V SDUNLQJ EUDNH DQG

SODFH FKRFNV EHIRUH DQG EHKLQG WKH UHDU
ZKHHOV�

�� -DFN XS WKH VWHHUDEOH D[OHV DQG SODFH
WXUQLQJ SODWHV XQGHU WKH FHQWUH RI WKH
ZKHHOV�
2QO\ XVH WXUQLQJ SODWHV ZKLFK DOORZ IRU
ZKHHO GLVSODFHPHQW FDXVHG E\ WKH ZKHHO
RIIVHW�

�� 3ODFH WKH ZKHHOV LQ WKH ´VWUDLJKW DKHDGµ
SRVLWLRQ DQG ORZHU WKHP XQWLO WKH\ UHVW RQ
WKH WXUQLQJ SODWHV� 6HW WKH WXUQLQJ SODWHV WR
]HUR GHJUHHV�

�� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ WR WKH ULJKW
XQWLO WKH HQG VWRS LV UHDFKHG DQG FKHFN WKH
ZKHHO GHIOHFWLRQ RQ WKH ULJKW� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

�� 7XUQ WKH VWHHULQJ ZKHHO IXOO\ WR WKH OHIW XQWLO
WKH HQG VWRS LV UHDFKHG DQG FKHFN WKH
ZKHHO GHIOHFWLRQ RQ WKH OHIW� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

$GMXVWPHQW RI WKH ZKHHO GHIOHFWLRQ
�� 7KH ZKHHO GHIOHFWLRQ LV DGMXVWHG E\

FKDQJLQJ WKH OHQJWK RI WKH VWRS EROW RQ WKH
VZLYHO D[OH� $IWHU WKH DGMXVWPHQW� VHFXUH
WKH EROW XVLQJ WKH ORFN QXW�

�� $IWHU ILQLVKLQJ WKH DGMXVWPHQW� PDNH VXUH
WKDW WKH W\UH GRHV QRW FRPH LQWR FRQWDFW
ZLWK RWKHU FRPSRQHQWV�

�� ,I ODUJHU W\UHV� ZKHHO ULPV RU VQRZ FKDLQV
KDYH EHHQ PRXQWHG� ILUVW PDNH VXUH WKDW
WKHVH GR QRW FRPH LQWR FRQWDFW ZLWK RWKHU
FRPSRQHQWV�
5HGXFH WKH ZKHHO GHIOHFWLRQ LI QHFHVVDU\�

�� :KHQ WKH ZKHHO GHIOHFWLRQ KDV EHHQ
FKDQJHG� UHDGMXVW WKH ZKHHO�GHIOHFWLRQ
OLPLWLQJ YDOYHV RI WKH VWHHULQJ ER[�

S700064
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0HDVXULQJ WKH WRH�RXW ZKLOH WKH YHKLFOH LV
WXUQLQJ �HVSHFLDOO\ IRU YHKLFOHV ZLWK WZR
VWHHUDEOH D[OHV� LV D PHWKRG RI LQVSHFWLQJ WKH
VHWWLQJ RI WKH VWHHULQJ PHFKDQLVP�
'XULQJ WKLV PHDVXUHPHQW� WKH LQVLGH ZKHHO RI
WKH IURQW VWHHUDEOH D[OH LV WXUQHG ��E LQZDUGV�
7KH ZKHHO GHIOHFWLRQV RI WKH RWKHU VWHHUDEOH
ZKHHOV DUH WKHQ PHDVXUHG�

:RUN VDIHO\ DQG EORFN WKH YHKLFOH
VR WKDW LW FDQQRW VOLGH RII WKH
WXUQLQJ SODWHV�

,QVSHFWLRQ WRH�RXW ZKHQ WXUQLQJ
�� (QJDJH WKH YHKLFOH·V SDUNLQJ EUDNH DQG

SODFH FKRFNV EHIRUH DQG EHKLQG WKH UHDU
ZKHHOV�

�� -DFN XS WKH VWHHUDEOH D[OHV DQG SODFH
WXUQLQJ SODWHV XQGHU WKH FHQWUH RI WKH
ZKHHOV�
2QO\ XVH WXUQLQJ SODWHV ZKLFK DOORZ IRU
ZKHHO GLVSODFHPHQW FDXVHG E\ WKH ZKHHO
RIIVHW�

�� 3ODFH WKH ZKHHOV LQ WKH ´VWUDLJKW DKHDGµ
SRVLWLRQ DQG ORZHU WKHP XQWLO WKH\ UHVW RQ
WKH WXUQLQJ SODWHV� 6HW WKH WXUQLQJ SODWHV
DW �E� �
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S700124

�� 7XUQ WKH VWHHULQJ PHFKDQLVP XQWLO WKH
LQVLGH ZKHHO RI WKH IURQW VWHHUDEOH D[OH
�ZKHHO � LQ WKH GUDZLQJ� UHDFKHV D ��E
DQJOH�

�� )L[ WKH VWHHULQJ PHFKDQLVP LQ WKLV SRVLWLRQ
DQG QRWH GRZQ WKH ZKHHO GHIOHFWLRQV RI WKH
UHPDLQLQJ VWHHUDEOH ZKHHOV�

�� &DUU\ RXW WKLV PHDVXUHPHQW ERWK RQ WKH OHIW
DQG WKH ULJKW VLGH�

�� )RU WKH FRUUHFW YDOXHV� VHH WKH PDLQ JURXS
´7HFKQLFDO GDWDµ�
,I D ODUJH GHYLDWLRQ LV PHDVXUHG� WKH FDXVH
VKRXOG EH WUDFHG� ,QVSHFW WKH ZKHHO
GHIOHFWLRQ XVLQJ ZKHHO�DOLJQPHQW
HTXLSPHQW�
7KH GHYLDWLRQ PD\ IRU H[DPSOH KDYH EHHQ
FDXVHG E\ D FROOLVLRQ GXULQJ ZKLFK
FRPSRQHQWV ZHUH EHQW� ,I VR� WKH UHPDLQLQJ
VWHHULQJ�PHFKDQLVP FRPSRQHQWV VKRXOG EH
LQVSHFWHG FDUHIXOO\�
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:RUN VDIHO\ DQG EORFN WKH YHKLFOH
VR WKDW LW FDQQRW VOLGH RII WKH
WXUQLQJ SODWHV�

1RWH�
,I WKHUH DUH DQ\ FRPSODLQWV� FDUU\ RXW WKH
LQVSHFWLRQ ZLWK D ��� YHKLFOH ORDG �LI SRVVLEOH��

,QVSHFWLRQ RI WKH VWHHULQJ�URG DGMXVWPHQW
�� (QJDJH WKH YHKLFOH·V SDUNLQJ EUDNH DQG

SODFH FKRFNV EHIRUH DQG EHKLQG WKH UHDU
ZKHHOV�

�� -DFN XS WKH VWHHUDEOH D[OH DQG SODFH
WXUQLQJ SODWHV XQGHU WKH ZKHHOV�
2QO\ XVH WXUQLQJ SODWHV ZKLFK DOORZ IRU
ZKHHO GLVSODFHPHQW FDXVHG E\ WKH ZKHHO
RIIVHW�

�� 3ODFH WKH ZKHHOV LQ WKH ´VWUDLJKW DKHDGµ
SRVLWLRQ DQG ORZHU WKHP XQWLO WKH\ UHVW RQ
WKH WXUQLQJ SODWHV�

�� &KHFN ZKHWKHU WKH VWHHULQJ PHFKDQLVP LV
LQ WKH FHQWUDO SRVLWLRQ XVLQJ WKH PDUNLQJV LQ
WKH VWHHULQJ ER[� 7KH PDUNLQJ RQ WKH LQSXW
VKDIW VKRXOG EH YLVLEOH LQ WKH VORW�

�� 0HDVXUH WKH �PLV�DOLJQPHQW RI WKH ZKHHO WR
ZKLFK WKH VWHHULQJ URG LV FRQQHFWHG� 7KLV
FDQ EH GRQH XVLQJ ZKHHO�DOLJQPHQW
HTXLSPHQW RU E\ PHDVXULQJ WKH GLVWDQFH
IURP WKH ZKHHO ULP WR WKH VSULQJ OHDIV DW WKH
IURQW DQG UHDU RI WKH ZKHHO� 7KH GLVWDQFHV
DW WKH IURQW DQG UHDU RI WKH ZKHHO VKRXOG EH
HTXDO�

�� $GMXVW WKH VWHHULQJ�URG OHQJWK� LI WKH YDOXHV
GHYLDWH�
,I D ODUJH GHYLDWLRQ LV PHDVXUHG� WKH FDXVH
VKRXOG EH WUDFHG�
7KH GHYLDWLRQ PD\ IRU H[DPSOH KDYH EHHQ
FDXVHG E\ D FROOLVLRQ GXULQJ ZKLFK
FRPSRQHQWV ZHUH EHQW� ,I VR� WKH UHPDLQLQJ
VWHHULQJ�PHFKDQLVP FRPSRQHQWV VKRXOG EH
LQVSHFWHG FDUHIXOO\�
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$GMXVWPHQW RI WKH VWHHULQJ URG
�� 3ODFH WKH ZKHHO WR ZKLFK WKH VWHHULQJ URG LV

FRQQHFWHG LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�
7KLV FDQ EH GRQH XVLQJ ZKHHO�DOLJQPHQW
HTXLSPHQW RU E\ PHDVXULQJ WKH GLVWDQFH
IURP WKH ZKHHO ULP WR WKH VSULQJ OHDIV DW WKH
IURQW DQG UHDU RI WKH ZKHHO� 7KH GLVWDQFHV
DW WKH IURQW DQG UHDU RI WKH ZKHHO VKRXOG EH
HTXDO�

�� /RRVHQ WKH EROW RI WKH FODPSLQJ EUDFNHW RQ
WKH VWHHULQJ URG�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH VWHHULQJ
DUP� VHH WKH FKDSWHU ´5HPRYDO DQG
LQVWDOODWLRQµ�

�� 3ODFH WKH VWHHULQJ ER[ LQ WKH FHQWUH SRVLWLRQ
E\ DOLJQLQJ WKH PDUNLQJV�

�� 6HW WKH FRUUHFW OHQJWK RI WKH VWHHULQJ URG E\
VFUHZLQJ WKH EDOO SLQ LQ RU RXW�
,I WKH YHKLFOH LV XQORDGHG� WXUQ WKH EDOO SLQ
RQH DGGLWLRQDO WXUQ�

0DNH VXUH WKDW WKH WKUHDGHG HQG RI WKH EDOO
MRLQW LV QRW SXVKHG IURP WKH VWHHULQJ URG WRR
IDU� 7KH FODPSLQJ EUDFNHW VKRXOG DOZD\V
IXOO\ HQJDJH WKH VFUHZ WKUHDG RI WKH EDOO
MRLQW� VHH WKH GUDZLQJ�

1RWH�
,I WKH OHQJWK LV QRW FRUUHFW EHFDXVH WKH EDOO
SLQ FDQ RQO\ EH URWDWHG D IXOO WXUQ� JHW DV
FORVH DV SRVVLEOH WR WKH FRUUHFW OHQJWK�
$ VWHHULQJ URG WKDW LV WRR ORQJ LV SUHIHUDEOH
WR D VWHHULQJ URG WKDW LV WRR VKRUW�

S7 00 166

S7 00 026
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�� ,QVWDOO WKH VWHHULQJ URG LQ WKH VWHHULQJ DUP�
VHH FKDSWHU ´5HPRYDO DQG LQVWDOODWLRQµ�

�� 7KRURXJKO\ FOHDQ DQG FKHFN WKH
FODPSLQJ�EUDFNHW EROW� ,I FRUURGHG RU
GDPDJHG� WKH EROW VKRXOG EH UHSODFHG�
5HSODFH WKH VHOI�ORFNLQJ QXW�

�� 7LJKWHQ WKH EROW RI WKH FODPSLQJ EUDFNHW WR
WKH VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ�

�� &KHFN WKH VWHHULQJ�ZKHHO SRVLWLRQ ZKHQ LW LV
LQ WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�
,I QHFHVVDU\� FKDQJH WKH SRVLWLRQ E\
FKDQJLQJ WKH SRVLWLRQ RI WKH VWHHULQJ ZKHHO
RQ WKH VWHHULQJ VKDIW�
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��� ,163(&7,21 $1' $'-8670(17 2) 7+( 67((5$%/(�$;/( $/,*10(17

*HQHUDO
� %RWK IRU WKH LQVSHFWLRQ DQG DGMXVWPHQW RI

WKH VWHHULQJ URGV� TXDOLW\ DOLJQPHQW WRROV
VKRXOG EH XVHG� 7KH\ PXVW EH FDOLEUDWHG
UHJXODUO\ DQG SUHIHUDEO\ EH RI WKH W\SH WKDW
FDQ EH FDOLEUDWHG EHIRUH HYHU\ XVH�

� 7KH YHKLFOH ORDG PXVW EH LQ DFFRUGDQFH
ZLWK WKH YHKLFOH·V QRUPDO ORDG FRQGLWLRQV�
7KH ORDG VKRXOG EH DW OHDVW ��� RI WKH
YHKLFOH·V DGPLVVLEOH ORDG�

� )RU D YHKLFOH FRPELQDWLRQ �WUXFN ZLWK WUDLOHU�
RU WUDFWRU ZLWK VHPL�WUDLOHU�� WKH DOLJQPHQW RI
WKH WRWDO YHKLFOH FRPELQDWLRQ PXVW EH
FKHFNHG� $ PLVDOLJQHG WUDLOHU RU VHPL�WUDLOHU
FDQ FDXVH WKH FRPELQDWLRQ WR EHFRPH
GLUHFWLRQDOO\ LQVWDEOH�

� &KHFN WKH DOLJQPHQW RI WKH QRQ�VWHHUDEOH
D[OHV� ,I D GHYLDWLRQ LV IRXQG� LW VKRXOG EH
FRUUHFWHG�

� %HIRUH PHDVXULQJ� WKH IROORZLQJ SRLQWV
VKRXOG EH FKHFNHG�
� WKH W\UH SUHVVXUH
� WKH VDJLWWD RI WKH VSULQJV
� SOD\ RI WKH VWHHULQJ PHFKDQLVP� LI DQ\
� WKH SOD\ RI WKH D[OH�VXVSHQVLRQ�
,I D GHYLDWLRQ LV IRXQG� LW VKRXOG EH
FRUUHFWHG EHIRUH WKH PHDVXUHPHQW�

� 7KH ZRUN VKRXOG EH FDUULHG RXW YHU\
SUHFLVHO\� 7KH ZKHHO DOLJQPHQW �WKH DQJOH RI
WKH ZKHHO LQ UHODWLRQ WR WKH FHQWUDO D[LV RI
WKH FKDVVLV� VKRXOG EH FDOFXODWHG LQ
PLOOLPHWUHV SHU PHWUH�
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7KLV YDOXH LV FDOFXODWHG E\ GLYLGLQJ WKH
GLIIHUHQFH �LQ PLOOLPHWUHV� LQ WKH UHDGLQJV RQ
WKH PHDVXULQJ ERDUGV �D � E LQ WKH GUDZLQJ
EHORZ� E\ WKH GLVWDQFH �LQ PHWUHV� EHWZHHQ
WKH PHDVXULQJ ERDUGV �/ LQ WKH GUDZLQJ��

S7 00 093

3UHSDUDWRU\ DFWLYLWLHV
�� 'ULYH WKH YHKLFOH VWUDLJKW WR WKH WHVW ORFDWLRQ

WR DYRLG VWUHVVHV LQ WKH FKDVVLV RU LQ WKH
D[OH VXVSHQVLRQ V\VWHP�

�� 3ODFH WKH YHKLFOH RQ WKH WXUQLQJ SODWHV�
2QO\ XVH WXUQLQJ SODWHV ZKLFK DOORZ IRU
ZKHHO GLVSODFHPHQW FDXVHG E\ WKH ZKHHO
RIIVHW�

�� 3ODFH FKRFNV EHIRUH DQG EHKLQG WKH
QRQ�VWHHUDEOH ZKHHOV�

:RUN VDIHO\ DQG EORFN WKH YHKLFOH
VR WKDW LW FDQQRW VOLGH RII WKH
WXUQLQJ SODWHV�

�� 3ODFH WKH VWHHULQJ PHFKDQLVP LQ WKH FHQWUDO
SRVLWLRQ XVLQJ WKH PDUNLQJV RQ WKH VWHHULQJ
ER[�

S7 00 166
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S7 00 091

�� 0HDVXUH WKH DQJOH RI WKH LGOHU DUPV LQ
UHODWLRQ WR WKH FKDVVLV �WKH DQJOHV $ DQG %
LQ WKH GUDZLQJ��
&RPSDUH WKH DQJOHV PHDVXUHG ZLWK WKH
VSHFLILHG DQJOHV� VHH PDLQ JURXS ´7HFKQLFDO
GDWDµ� ,I WKHVH GHYLDWH� WKH FDXVH VKRXOG EH
WUDFHG�

�� )LW DOLJQPHQW HTXLSPHQW WR WKH VWHHUDEOH
D[OHV�

�� &DOLEUDWH WKH DOLJQPHQW HTXLSPHQW�
LI SRVVLEOH�

�� &RQVXOW WKH DOLJQPHQW�HTXLSPHQW PDQXDO
DQG IROORZ WKH LQVWUXFWLRQV JLYHQ WKHUH�
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,QVSHFWLRQ DQG DGMXVWPHQW RI WKH
VWHHUDEOH�D[OH DOLJQPHQW

1RWH�
7KH GUDZLQJV VKRZ WKH DOLJQPHQW HTXLSPHQW�
ZLWK D ORRVH SURMHFWRU DQG PHDVXULQJ ERDUGV
EHLQJ KXQJ LQ WKH FKDVVLV�

S7 00 089

�� 3ODFH ZKHHO $ �/+'�W\SH YHKLFOH� RU
ZKHHO & �5+'�W\SH YHKLFOH� LQ WKH ´VWUDLJKW
DKHDGµ SRVLWLRQ XVLQJ WKH DOLJQPHQW
HTXLSPHQW�

�� &KHFN ZKHWKHU WKH VWHHULQJ PHFKDQLVP LV
LQ WKH FHQWUDO SRVLWLRQ XVLQJ WKH PDUNLQJV RQ
WKH VWHHULQJ ER[�

�� ,I WKH FHQWUDO SRVLWLRQ GHYLDWHV� WKH VWHHULQJ
URG IURP WKH VWHHULQJ ER[ WR WKH IURQW D[OH
VKRXOG EH DGMXVWHG EHIRUH WKH UHDU
VWHHUDEOH D[OH LV PHDVXUHG�

S7 00 166

�

����



�)5217 $;/(�6��6(&21' 67((5(' $;/(
,QVSHFWLRQ DQG DGMXVWPHQW ��;) VHULHV

����

S7 00 090

�� &KHFN ZKHWKHU WKH IURQW�D[OH ZKHHO VWLOO LV LQ
WKH ´VWUDLJKW DKHDGµ SRVLWLRQ�
1RZ PHDVXUH WKH SRVLWLRQ RI ZKHHO %
�/+'�W\SH YHKLFOH� RU WKH SRVLWLRQ RI
ZKHHO ' �5+'�W\SH YHKLFOH��

S7 00 115

1

2 3 4

�� ,I WKH SRVLWLRQ RI WKH IURQW�D[OH ZKHHO LV
RXWVLGH WKH VSHFLILHG WROHUDQFH� VHH PDLQ
JURXS ´7HFKQLFDO GDWDµ� WKLV VKRXOG EH
FRUUHFWHG E\ OHQJWKHQLQJ RU VKRUWHQLQJ WKH
VWHHULQJ URG ��� ZKLFK LV FRQQHFWHG WR WKH
ZKHHO FRQFHUQHG�

1RWH�
,I D ODUJH GHYLDWLRQ LV PHDVXUHG� WKH FDXVH
VKRXOG EH WUDFHG� 7KH GHYLDWLRQ FRXOG IRU
H[DPSOH KDYH EHHQ FDXVHG E\ D FROOLVLRQ
GXULQJ ZKLFK FRPSRQHQWV ZHUH EHQW� ,I VR�
WKH UHPDLQLQJ VWHHULQJ�PHFKDQLVP
FRPSRQHQWV VKRXOG EH LQVSHFWHG FDUHIXOO\�
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�� 0DNH VXUH WKDW WKH UHDU VWHHULQJ URG ��� LV
DV FORVH DV SRVVLEOH WR LWV VSHFLILHG OHQJWK�
,I WKH SRVLWLRQ VWLOO GHYLDWHV WRR PXFK�
LW VKRXOG EH FRUUHFWHG E\ DGMXVWLQJ WKH
VHFRQG�ODVW VWHHULQJ URG ���� ZKLFK LV
HTXLSSHG ZLWK DQ DGMXVWLQJ GHYLFH RQ ERWK
VLGHV�

1RWH�
$IWHU DGMXVWLQJ RI WKH VWHHULQJ URG ���� PDNH
VXUH WKH FODPSLQJ EUDFNHWV RI WKLV VWHHULQJ
URG GR QRW FRPH LQWR FRQWDFW ZLWK RWKHU
FRPSRQHQWV� &KHFN WKLV E\ WXUQLQJ WKH
VWHHULQJ PHFKDQLVP FDUHIXOO\ IURP RQH HQG
VWRS WR DQRWKHU�

�� $IWHU WLJKWHQLQJ WKH FODPSLQJ EUDFNHWV�
FKHFN WKH ZKHHO DOLJQPHQW RQFH DJDLQ�
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���� ,163(&7,21� 67((5,1*�%$// -2,17

,QVSHFWLRQ RI ORFNLQJ GHYLFHV DQG GXVW
FRYHU
�� &KHFN ZKHWKHU WKH ORFNLQJ GHYLFHV DUH

SUHVHQW DQG XQGDPDJHG�

�� &KHFN WKH GXVW FRYHU RI WKH VWHHULQJ�EDOO
MRLQW� 0DNH VXUH LWV JDVNHW LV QRW GDPDJHG�
5HSODFH WKH VWHHULQJ EDOO MRLQW LI GDPDJH LV
GHWHFWHG�

&KHFN D[LDO VWHHULQJ EDOO MRLQW SOD\
�� &KHFN WKH D[LDO VWHHULQJ EDOO MRLQW SOD\ XVLQJ

VSHFLDO WRRO �'$) QR� ���������

�� -DFN XS WKH YHKLFOH XQWLO WKH ZKHHOV DUH
FOHDU IURP WKH IORRU� 6XSSRUW WKH D[OH ZLWK
VWDQGV�

�� 0DNH VXUH WKDW WKH FDVWOH QXW VSOLW SLQ
�LI ILWWHG� GRHV QRW FRPH LQWR FRQWDFW ZLWK
WKH WRS RI WKH WKUHDGHG HQG�

�� 6FUHZ WKUXVW ZDVKHU ��� RQWR WKH WKUHDGHG
VSLQGOH�

�� )LW VSULQJ UHWDLQHU ���� VSULQJ ��� DQG
SUHVVXUH VOHHYH ��� LQWR EUDFNHW ����
)LW WKH ORFNLQJ VFUHZ ���� ,W VKRXOG EH
SRVVLEOH WR PRYH WKH SUHVVXUH VOHHYH ���
IUHHO\�

1RWH�
)LW WKH FRUUHFW SUHVVXUH VOHHYH ����
7KH SUHVVXUH VOHHYH ��� PXVW DEXW WKH ULP
RI WKH VWHHULQJ EDOO MRLQW ����

�� 6FUHZ EDFN WKUXVW EROW ��� XQWLO WKH IODQJH RI
WKH SUHVVXUH VOHHYH ��� DEXWV WKH EUDFNHW
�$  � PP��

�� $SSO\ WKH VSHFLDO WRRO WR WKH VWHHULQJ EDOO
MRLQW ��� DQG WXUQ WKH WKUHDGHG VSLQGOH ��� E\
KDQG XQWLO WKH VSHFLDO WRRO LV WLJKW DURXQG WKH
VWHHULQJ EDOO MRLQW ����

�� 7LJKWHQ WKUXVW EROW ��� XQWLO LWV KHDG DEXWV
EUDFNHW ����
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�� 0HDVXUH SOD\ ´$µ EHWZHHQ WKH SUHVVXUH
VOHHYH DQG WKH EUDFNHW XVLQJ D IHHOHU
JDXJH�
&RPSDUH WKH UHDGLQJ ZLWK WKH PD[LPXP
DOORZDEOH VWHHULQJ EDOO MRLQW SOD\�
6HH ´7HFKQLFDO GDWDµ�
,I QHFHVVDU\� UHSODFH WKH VWHHULQJ EDOO MRLQW�
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���� ,163(&7,21 2) 7+( )5217�$;/( +286,1*

*HQHUDO
:KHQ WKH YHKLFOH KDV EHHQ LQYROYHG LQ D
FROOLVLRQ RU ZKHQ DEQRUPDO GHYLDWLRQV DUH
PHDVXUHG GXULQJ WKH LQVSHFWLRQ RI WKH ZKHHO
DOLJQPHQW� LW PD\ EH ZLVH WR LQVSHFW WKH D[OH
KRXVLQJ�

$ QXPEHU RI WKH IROORZLQJ PHDVXUHPHQWV FDQ
DOVR EH FDUULHG RXW XVLQJ DOLJQPHQW HTXLSPHQW�
&RQVXOW WKH PDQXDO RI WKH DOLJQPHQW HTXLSPHQW
WR WKLV HQG�

7KH WRROV UHTXLUHG FDQQRW EH REWDLQHG IURP '$)
DQG VKRXOG EH PDQXIDFWXUHG E\ \RXUVHOI�

,QVSHFWLRQ RI WKH IURQW�D[OH KRXVLQJ
�� 5HPRYH WKH YHKLFOH·V IURQW D[OH DQG ERWK

VZLYHO D[OHV� VHH FKDSWHU ´5HPRYDO DQG
LQVWDOODWLRQµ�

�� 3ODFH D VWUDLJKW HGJH RYHU WKH VSULQJ VHDWV
RI WKH IURQW�D[OH KRXVLQJ DQG FKHFN ZKHWKHU
WKHVH DUH DOLJQHG�

�� 3ODFH D VWUDLJKW HGJH RYHU ERWK VSULQJ
VHDWV DQG FKHFN ZKHWKHU WKH\ DUH SDUDOOHO
WR HDFK RWKHU�

S7 00 119

S7 00 151

S7 00 152
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�� 3ODFH WKH WZR JDXJH EDUV LQ WKH KROHV RI WKH
VZLYHO D[OH�
3ODFH D VWUDLJKW HGJH ZLWK D SURWUDFWRU RQ
WKH VSULQJ VHDW� 0HDVXUH WKH DQJOH RI WKH
JDXJH EDUV LQ UHODWLRQ WR WKH VSULQJ VHDWV�
7KH DQJOH PHDVXUHG VKRXOG EH ��E�

�� 0HDVXUH WKH NLQJ�SLQ LQFOLQDWLRQ �.3,� E\
SODFLQJ D VWUDLJKW HGJH ZLWK D SURWUDFWRU RQ
WKH VSULQJ VHDWV�
%\ SODFLQJ WKH UXOHU RI WKH VWUDLJKW HGJH
SDUDOOHO WR WKH JDXJH EDU� WKH DQJOH FDQ EH
UHDG�

�� ,I GXULQJ RQH RI WKH LQVSHFWLRQV D GHYLDWLRQ
LV IRXQG� WKH D[OH KRXVLQJ VKRXOG EH
UHSODFHG�

7KH IURQW�D[OH KRXVLQJ VKRXOG QRW
EH VWUDLJKWHQHG� 7KLV FRXOG DIIHFW
WKH PDWHULDO VWUHQJWK�

S7 00 149

S7 00 150
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���� ,163(&7,21� :+((/ 5,0

*HQHUDO
�� ,QVSHFW WKH ZKHHO ULPV IRU WKH IROORZLQJ

SRLQWV�
� GHIRUPDWLRQ RI WKH ZKHHO ULPV� ZKHHO

GLVF DQG�RU 7ULOH[ SDUWV� ,Q WKH FDVH RI
WZR ZKHHOV� DOVR LQVSHFW WKH LQVLGH
ZKHHO�

� GHIRUPDWLRQ RU FUDFNLQJ RI WKH
ZKHHO�VWXG KROHV�

� FRUURVLRQ� LQFOXGLQJ DW WKH W\UH VLGH RI
WKH ULP DQG RQ WKH ULP ULQJ�

�� &UDFNHG RU GDPDJHG ZKHHO ULPV RU ZKHHO
ULPV ZLWK FUDFNHG RU GHIRUPHG ZKHHO�VWXE
KROHV VKRXOG EH UHSODFHG�
,W LV SURKLELWHG WR ZHOG ZKHHO ULPV RU UHSDLU
WKHVH LQ VRPH RWKHU ZD\� $IWHU VRPH WLPH
WKH ZHOG ZLOO FUDFN DJDLQ GXH WR WKH G\QDPLF
ORDG�

:KHQ UHPRYLQJ VXFK D GDPDJHG
ZKHHO ULP IURP WKH YHKLFOH� GHIODWH
WKH W\UH �UHPRYH WKH W\UH YDOYH� LQ
YLHZ RI SRVVLEOH WHQVLRQV LQ WKH
ZKHHO ULP�

�� 7R SUHYHQW GDPDJH WR WKH W\UH GXH WR
FRUURVLRQ DQG�RU LQGLUHFW WHQVLRQ FUDFNV
�GXH WR QRWFKLQJ�� WKH DQWL�FRUURVLRQ
WUHDWPHQW RI WKH ZKHHO ULP VKRXOG VWD\ IXOO\
LQWDFW�
)RU WKH UHPRYDO RI FRUURVLRQ DQG UHSDLU RI
WKH SDLQW OD\HU� VHH WKH FKDSWHU RQ ´3DLQW
WUHDWPHQWµ�
%HIRUH UHVSUD\LQJ UHPRYH WKH ROG SDLQW
OD\HU WR SUHYHQW WKH WRWDO SDLQW OD\HU IURP
EHFRPLQJ WRR WKLFN� 7KH WRWDO SDLQW�OD\HU
WKLFNQHVV VKRXOG QRW H[FHHG �� PLFURQV�

$W D WRWDO SDLQW OD\HU WKLFNQHVV
�ZDVK SULPHU DQG ILQLVKLQJ SDLQW� RI
PRUH WKDQ �� PLFURQV� WKH
SUH�WHQVLRQ RI WKH ZKHHO VWXGV
PLJKW EH UHGXFHG LI WKLV OD\HU ZHUH
WR EH FUXVKHG� 7KLV FRXOG UHVXOW LQ
WKH ZKHHO QXWV FRPLQJ ORRVH�
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�� 5HPRYH WKH ZKHHO KXE� VHH FKDSWHU
´5HPRYDO DQG LQVWDOODWLRQµ�

�� &KHFN WKH VHQVRU ULQJ ��� IRU GHSRVLWV�
6SHFLDO DWWHQWLRQ VKRXOG EH SDLG WR GHSRVLWV
EHWZHHQ WKH WHHWK RI WKH VHQVRU ULQJ�
&OHDQ WKH VHQVRU ULQJ� LI QHFHVVDU\�

�� &KHFN WKH VHQVRU ULQJ ��� IRU GDPDJH� (YHQ
WKH VOLJKWHVW GDPDJH FDQ FDXVH D IDLOXUH�
,I UHTXLUHG� UHSODFH WKH VHQVRU ULQJ�

�� ,I SRVVLEOH� WKH VHQVRU ULQJ ��� VKRXOG EH
FKHFNHG IRU WKH PD[LPXP DGPLVVLEOH UDGLDO
DQG D[LDO HQG SOD\� VHHQ PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� &KHFN WKH VHQVRU ��� IRU VPRRWK RSHUDWLRQ�
,I QHFHVVDU\� FOHDQ WKH VHQVRU DQG DSSO\
QHZ JUHDVH�

S7 00 134
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�� ,QVSHFW WKH EHDULQJV IRU GDPDJH DW WKH
IROORZLQJ SRLQWV�
� WKH UDFHZD\V RI WKH EHDULQJ UROOHUV
� WKH EHDULQJ FDJH
� WKH UDFHZD\V RI WKH LQQHU DQG RXWHU

UDFH IRU GDPDJH�

,I GDPDJH LV IRXQG� WKH HQWLUH EHDULQJ
�LQQHU UDFH�EHDULQJ FDJH DQG RXWHU
UDFH� VKRXOG EH UHSODFHG�

�� :KHQ WKH RXWHU UDFH RI WKH EHDULQJ LV ORRVH
LQ WKH KXE RU KDV WXUQHG LQ WKH KXE� WKH KXE
VKRXOG EH UHSODFHG�

�� 7KH IROORZLQJ SRLQWV RI WKH D[OH HQG VKRXOG
EH LQVSHFWHG IRU GDPDJH� WKH VFUHZ WKUHDG�
WKH EHDULQJ VXUIDFHV RI WKH LQQHU EHDULQJ
UDFHV �$� DQG WKH UXQQLQJ VXUIDFH RI WKH RLO
VHDO �%��

�� &KHFN WKH $%6 VHQVRU ULQJ IRU GDPDJH�
,I HYHQ WKH VOLJKWHVW GDPDJH LV IRXQG� LW
VKRXOG EH UHSODFHG�
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A
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�� 5(029$/ $1' ,167$//$7,21
��� 5(029$/ $1' ,167$//$7,21� :+((/

:KHQ UHPRYLQJ D ZKHHO ZLWK D
FUDFNHG RU GDPDJHG ZKHHO ULP�
DOZD\V GHIODWH WKH W\UH �UHPRYH WKH
W\UH YDOYH� LQ YLHZ RI SRVVLEOH
WHQVLRQV LQ WKH ZKHHO ULP�

*HQHUDO
� 2QO\ XVH WKH RULJLQDO '$) ZKHHO ULPV

VSHFLILHG IRU WKH YHKLFOH FRQFHUQHG�
� 0DNH VXUH WKDW W\UHV RI WKH VDPH W\SH DUH

ILWWHG RQ ERWK VLGHV RI WKH D[OH�
� ,QVXIILFLHQW FOHDQLQJ RI WKH PDWLQJ VXUIDFHV

DQG�RU XQHYHQ WLJKWHQLQJ RI WKH ZKHHO QXWV
PD\ FDXVH YLEUDWLRQV GXULQJ GULYLQJ RU
EUDNLQJ�

5HPRYDO RI WKH GLVF ZKHHOV
�� &KRFN WKH ZKHHOV WR SUHYHQW WKH YHKLFOH

PRYLQJ RII�

�� &OHDQ WKH VFUHZ WKUHDG RI WKH ZKHHO VWXGV
XVLQJ D ZLUH EUXVK�

�� 2LO WKH ZKHHO VWXGV VSDULQJO\�

�� 8QVFUHZ WKH ZKHHO QXWV�

�� )LW D MDFN DV FORVH DV SRVVLEOH WR WKH ZKHHO
WR EH UHSODFHG�
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�� -DFN XS WKH YHKLFOH DQG� LI SRVVLEOH� SODFH D
VXSSRUW XQGHU WKH D[OH�

�� 5HPRYH WKH ZKHHO QXWV DQG WDNH WKH ZKHHO
RII WKH KXE�

,QVWDOODWLRQ RI WKH GLVF ZKHHO
�� &OHDQ WKH ILWWLQJ HGJH RI WKH ZKHHO KXE E\

VFUDSLQJ RII GLUW DQG FRUURVLRQ ZLWK D
VFUDSHU�

�� $SSO\ D WKLQ OD\HU RI JUHDVH RQ WKH ILWWLQJ
HGJH RI WKH ZKHHO KXE�

�� $OVR DSSO\ D WKLQ OD\HU RI JUHDVH RQ WKH
ILWWLQJ HGJH RI WKH ZKHHO ULP� 7KLV JUHDVH
OD\HU VKRXOG SUHYHQW WKH ZKHHO ULP DQG WKH
ZKHHO KXE IURP ´EHFRPLQJ UXVW�ERXQGµ�

�� &KHFN ZKHWKHU WKH FRQWDFW VXUIDFHV RI WKH
ZKHHO ULP DQG WKH GUXP EUDNH DUH FOHDQ�
&OHDQ WKHVH LI QHFHVVDU\�

S7 00 096
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�� &OHDQ WKH ZKHHO QXWV DQG WKHQ DSSO\ D
GURS RI RLO EHWZHHQ WKH WKUXVW ZDVKHU DQG
WKH QXW�

�� $OVR DSSO\ D GURS RI RLO WR WKH ILUVW WXUQ RI
WKH ZKHHO�VWXG VFUHZ WKUHDGV�

�� )LW WKH ZKHHO QXWV DQG WLJKWHQ WKHVH HYHQO\
DFFRUGLQJ WR WKH VHTXHQFH LQ WKH GUDZLQJ�
$ SQHXPDWLF VSDQQHU PD\ EH XVHG IRU WKLV
SXUSRVH� EXW LWV WLJKWHQLQJ WRUTXH LV QRW YHU\
UHOLDEOH�
,W ZLOO WKHUHIRUH EH QHFHVVDU\ WR UHWLJKWHQ
WKH ZKHHO QXWV WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� )RU WKH VSHFLILHG WLJKWHQLQJ WRUTXH�
VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

1RWH�
:KHHO QXWV VKRXOG DOZD\V EH WLJKWHQHG DQG
UHWLJKWHQHG LQ FROG FRQGLWLRQ� +RZHYHU�
WLJKWHQLQJ ZKHHO VWXGV LQ H[WUHPH FROG
VKRXOG EH DYRLGHG�

�� &KHFN WKH W\UH SUHVVXUH�

�� 5HWLJKWHQ WKH ZKHHO QXWV DIWHU ��� NP DQG
DOVR DIWHU ��� NP�

S7 00 098

S7 00 095

S7 00 099
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5HPRYDO DQG LQVWDOODWLRQ� 7ULOH[ ULP
�� ,I WKH YHKLFOH LV HTXLSSHG ZLWK VSHFLDO

DGDSWHU ULQJV IRU WKH DVVHPEO\ RI 7ULOH[ ULPV
RQ WKH GLVF�ZKHHO KXEV� WKHVH DGDSWHU ULQJV
VKRXOG EH LQVWDOOHG RQ WKH KXE LQ WKH VDPH
ZD\ DV D GLVF ZKHHO� 7KLV DOVR DSSOLHV WR
WKH WLJKWHQLQJ WRUTXH DQG WKH UHWLJKWHQLQJ�

�� 7KH VDPH LQVWUXFWLRQV ZKLFK DSSO\ WR D GLVF
ZKHHO DOVR DSSO\ WR WKH UHPRYDO DQG
LQVWDOODWLRQ RI D 7ULOH[ ULP RQ D 7ULOH[ KXE RU
DGDSWHU ULQJ� H[FHSW IRU WKH WLJKWHQLQJ
VHTXHQFH DQG WKH WLJKWHQLQJ WRUTXH RI WKH
DWWDFKPHQW QXWV�

�� 7LJKWHQ WKH QXWV HYHQO\ LQ WKH VHTXHQFH
VKRZQ LQ WKH GUDZLQJ�
$ SQHXPDWLF VSDQQHU PD\ EH XVHG IRU WKLV
SXUSRVH� EXW LWV WLJKWHQLQJ WRUTXH LV QRW YHU\
UHOLDEOH�
,W ZLOO WKHUHIRUH EH QHFHVVDU\ WR UHWLJKWHQ
WKH ZKHHO QXWV WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH XVLQJ D WRUTXH ZUHQFK� )RU WKH
VSHFLILHG WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 5HWLJKWHQ WKH ZKHHO QXWV DIWHU ��� NP DQG
DOVR DIWHU ��� NP�

S7 00 094
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5HPRYDO RI WKH HQWLUH IURQW D[OH
�� (QJDJH WKH YHKLFOH·V SDUNLQJ EUDNH� DQG

UHPRYH WKH OLQHV IURP WKH EUDNH FKDPEHUV�
,I VSULQJ�EUDNH F\OLQGHUV DUH ILWWHG WR WKH
IURQW D[OH WKH UHDU ZKHHOV VKRXOG EH
EORFNHG DQG WKH VSLQGOH RI WKH VSULQJ�EUDNH
F\OLQGHUV VKRXOG EH IXOO\ VFUHZHG RXW�

�� 5HPRYH WKH VWHHULQJ URG IURP WKH VWHHULQJ
DUP�

�� /RRVHQ WKH ZKHHO QXWV RQ ERWK VLGHV RI WKH
D[OH� EXW GR QRW UHPRYH WKHVH \HW�

�� -DFN XS WKH YHKLFOH XQWLO WKH ZKHHOV DUH RII
WKH JURXQG DQG SRVLWLRQ VRXQG VWDQGV XQGHU
WKH FKDVVLV�

�� 5HPRYH WKH ZKHHO QXWV DQG WDNH WKH ZKHHO
RII WKH D[OH�

�� 6XSSRUW WKH D[OH VHFXUHO\ DQG UHPRYH WKH
8�EROW QXWV�

�� /RZHU WKH D[OH ZLWK WKH EUDNH GUXPV WR WKH
IORRU� 0DNH VXUH WKDW WKH D[OH GRHV QRW WLOW
DV LW LV IUHHG IURP WKH 8�EROWV�
0RYH WKH D[OH IURP XQGHU WKH YHKLFOH RQ WKH
EUDNH GUXPV�

,QVWDOODWLRQ RI WKH HQWLUH IURQW D[OH
�� &KHFN WKH 8�EROWV DQG 8�EROW QXWV IRU

FRUURVLRQ DQG GDPDJH� ,I QHFHVVDU\�
UHSODFH WKHP� ,I WKH\ DUH WR EH UH�XVHG�
WKRURXJKO\ FOHDQ WKH WKUHDG DQG UHPRYH
DQ\ SDLQW�

�� /LIW WKH D[OH XQGHU WKH YHKLFOH DQG ILW WKH
8�EROWV�

�� 3XW WKH ZKHHOV EDFN RQ�

�� /RZHU WKH YHKLFOH DQG WLJKWHQ WKH 8�EROW
QXWV�

�� $SSO\ JUHDVH WR WKH SURWUXGLQJ WKUHDGHG
HQGV RI WKH 8�EROWV�
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�� )LW WKH VWHHULQJ URG LQWR WKH VWHHULQJ DUP�

�� &RQQHFW WKH EUDNH DLU OLQHV�

�� &RPSOHWHO\ VFUHZ LQ WKH VSLQGOH RI WKH
VSULQJ�EUDNH F\OLQGHU DQG WLJKWHQ LW WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH�

�� 5HWLJKWHQ WKH ZKHHO QXWV DIWHU ��� NP DQG
DIWHU ��� NP�

��� 5HWRUTXH WKH 8�EROW QXWV DIWHU ���� NP�
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5HPRYDO RI WKH VWHHULQJ URG
�� 5HPRYH WKH VSOLW SLQ RI WKH VWHHULQJ URG RQ

ERWK VLGHV DQG VXEVHTXHQWO\ WKH FDVWOH QXW�

�� 5HPRYH WKH EDOO SLQV IURP WKH VWHHULQJ DUP
DQG WKH SLWPDQ DUP XVLQJ D EDOO�SLQ SXOOHU�

,QVWDOODWLRQ RI WKH VWHHULQJ URG
�� ,I LQVWDOOLQJ D QHZ VWHHULQJ URG� FRS\ WKH

VHWWLQJV RI WKH VWHHULQJ URG WR EH UHSODFHG�

�� &OHDQ WKH WDSHUHG FRQWDFW VXUIDFHV RI ERWK
WKH VWHHULQJ�URG EDOOV DQG WKH VWHHULQJ DUP
DQG WKH SLWPDQ DUP� 7KH WDSHUHG VXUIDFHV
VKRXOG EH DEVROXWHO\ IUHH IURP GLUW� JUHDVH
DQG SDLQW�

�� )LW WKH VWHHULQJ URG DQG WKH FDVWOH QXWV�

�� &KHFN WKH VWHHULQJ�URG DGMXVWPHQW DQG
UHDGMXVW� LI QHFHVVDU\� 6HH FKDSWHU
´&KHFNLQJ DQG DGMXVWLQJµ�

�� 0DNH VXUH WKDW WKH WKUHDGHG HQG RI WKH EDOO
MRLQW LV QRW VFUHZHG WRR IDU IURP WKH VWHHULQJ
URG� 7KH FODPSLQJ EUDFNHW VKRXOG DOZD\V
IXOO\ HQJDJH WKH VFUHZ WKUHDG RI WKH EDOO
MRLQW� VHH WKH GUDZLQJ�

�� &KHFN ZKHWKHU WKH EROW RI WKH FODPSLQJ
EUDFNHW LV WLJKWHQHG WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 7LJKWHQ WKH FDVWOH QXWV WR WKH VSHFLILHG
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�
,I WKH VSOLW�SLQ KROH RI WKH EDOO SLQ GRHV QRW
PDWFK WKH UHFHVVHV LQ WKH FDVWOH QXW� WKH
FDVWOH QXW VKRXOG EH WLJKWHQHG IXUWKHU�

�� )LW QHZ VSOLW SLQV�

S7 00 026
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5HPRYDO RI WKH WUDFN URG
�� 5HPRYH WKH VSOLW SLQ RI WKH WUDFN URG RQ

ERWK VLGHV DQG WKH FDVWOH QXW�

�� 5HPRYH WKH EDOO SLQV IURP WKH WUDFN�URG
DUPV XVLQJ D EDOO�SLQ SXOOHU�

,QVWDOODWLRQ RI WKH WUDFN URG
�� ,I LQVWDOOLQJ D QHZ WUDFN URG� FRS\ WKH

VHWWLQJV RI WKH WUDFN URG WR EH UHSODFHG�

�� &OHDQ WKH WDSHUHG FRQWDFW VXUIDFHV RI
ERWK WKH WUDFN�URG EDOOV DQG WKH VZLYHO
D[OHV� 7KH WDSHUHG VXUIDFHV VKRXOG EH
DEVROXWHO\ IUHH IURP GLUW� JUHDVH DQG SDLQW�

�� )LW WKH WUDFN URG DQG WKH FDVWOH QXWV�

�� &KHFN WKH D[OH WRH DQG UHDGMXVW� LI
QHFHVVDU\� 6HH FKDSWHU ´&KHFNLQJ DQG
DGMXVWLQJµ�

�� &KHFN ZKHWKHU WKH WKUHDGHG HQGV RI WKH
WUDFN URG DQG WKH EDOO MRLQWV DUH IXOO\
HQJDJHG E\ WKH FODPSLQJ SLHFHV�

�� &KHFN ZKHWKHU WKH EROWV RI WKH FODPSLQJ
SLHFHV DUH WLJKWHQHG WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

�� 7LJKWHQ WKH FDVWOH QXWV WR WKH VSHFLILHG
WRUTXH� VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�
,I WKH VSOLW�SLQ KROH RI WKH EDOO SLQ GRHV QRW
PDWFK WKH UHFHVVHV LQ WKH FDVWOH QXW� WKH
FDVWOH QXW VKRXOG EH WLJKWHQHG IXUWKHU�

�� )LW QHZ VSOLW SLQV�

S7 00 026
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7KHVH LQVWUXFWLRQV VKRXOG EH
IROORZHG WR WKH OHWWHU� 7KH
DWWDFKPHQW RI WKH WUDFN�URG DQG
VWHHULQJ DUP LV RQH RI WKH PRVW
FULWLFDO IDFWRUV LQ WHUPV RI WKH VDIHW\
RI WKH YHKLFOH�
$OZD\V XVH QHZ DWWDFKPHQW EROWV
IRU WKH WUDFN�URG DQG VWHHULQJ DUPV�
$OZD\V XVH RULJLQDO DWWDFKPHQW
EROWV RI WKH SUHVFULEHG OHQJWK
VXSSOLHG E\ '$)�

5HPRYDO RI WKH WUDFN�URG DQG VWHHULQJ DUP
�� 5HPRYH WKH WUDFN URG DQG WKH VWHHULQJ URG

IURP WKH WUDFN�URG DQG VWHHULQJ DUP�

�� 5HPRYH WKH DWWDFKPHQW EROWV �� DQG ��
XVLQJ VSHFLDO WRRO �'$) QR� ���������

1RWH�
7KHVH EROWV VKRXOG QRW EH UHXVHG�

�� 5HPRYH WKH WUDFN�URG DUP ��� DQG WKH
VWHHULQJ DUP ��� IURP WKH VZLYHO D[OH�
)RU WKH VWHHULQJ DUP D SODVWLF PDOOHW PD\
EH XVHG� EHFDXVH /RFWLWH KDV EHHQ DSSOLHG
EHWZHHQ WKH DUP DQG WKH VZLYHO D[OH
/RFWLWH�
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,QVWDOODWLRQ RI WKH WUDFN�URG DQG VWHHULQJ
DUPV
�� 7KRURXJKO\ FOHDQ DQG FKHFN WKH VFUHZ

WKUHDG LQ WKH VZLYHO D[OH� 7KH VFUHZ WKUHDG
VKRXOG EH XQGDPDJHG�

�� &OHDQ DQG GHJUHDVH WKH FRQWDFW VXUIDFHV RI
WKH VZLYHO D[OH DQG WKH DUP�

�� /RFWLWH ��� VKRXOG EH DSSOLHG DURXQG WKH
EROW KROHV DW WKH VWHHULQJ DUP� VHH WKH
DUURZV LQ WKH GUDZLQJ�

�� $OZD\V XVH QHZ DWWDFKPHQW EROWV ZKHQ
LQVWDOOLQJ WKH WUDFN�URG DUP ��� DQG WKH
VWHHULQJ DUP ����

1RWH�
� )RU WUDFN URGV DQG VWHHULQJ URGV ZLWK D

WKLFNQHVV RI �� DQG �� PP� D EROW
OHQJWK RI �� PP VKRXOG EH DSSOLHG�

� )RU WUDFN URGV DQG VWHHULQJ URGV ZLWK
D WKLFNQHVV RI �� PP� D EROW OHQJWK RI
�� PP VKRXOG EH DSSOLHG�

7KH QHZ DWWDFKPHQW EROWV KDYH DOUHDG\
EHHQ SURYLGHG ZLWK D ORFNLQJ FRPSRXQG�
$SSO\ D OXEULFDQW WR WKH DWWDFKPHQW EROWV
EHIRUH ILWWLQJ WKHP�

�� 7LJKWHQ WKH DWWDFKPHQW EROWV �DOWHUQDWHO\�
HYHQO\�
7LJKWHQ WKH DWWDFKPHQW EROWV WR WKH
VSHFLILHG WLJKWHQLQJ WRUTXH DQG WKHQ WLJKWHQ
WKH EROWV IXUWKHU WR WKH SUHVFULEHG DQJOH�
VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

1RWH�
'XULQJ WKH DQJXODU URWDWLRQ SURFHVV WKH EROW
\LHOG VWUHVV LV H[FHHGHG� DQG WKH EROW ZLOO
OHQJWKHQ QRWLFHDEO\�

�� ,QVWDOO WKH WUDFN URG DQG WKH VWHHULQJ URG�
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5HPRYDO RI WKH KXE
�� -DFN XS WKH D[OH XQWLO WKH ZKHHOV DUH FOHDU

IURP WKH IORRU DQG SRVLWLRQ VXLWDEOH VWDQGV
XQGHU WKH D[OH�

�� 5HOHDVH WKH EUDNH VKRHV�

�� 5HPRYH WKH KXE FDS ����

�� 7DS EDFN WKH ORFN SODWH ��� DQG UHPRYH
WKH ORFN QXW ��� IURP WKH D[OH HQG� XVLQJ
VRFNHW VSDQQHU �$� VSHFLDO WRRO
�'$) 1R� ���������

�� 5HPRYH WKH ORFN SODWH ��� DQG WKH FLUFOLS ���
IURP WKH D[OH HQG�

�� 3RVLWLRQ D W\UH OLIW XQGHU WKH ZKHHO�

�� 8VH DQ DGMXVWLQJ VSDQQHU �$�� VSHFLDO WRRO
�'$) 1R� ��������� WR UHPRYH WKH
DGMXVWLQJ QXW ��� IURP WKH D[OH HQG�

�� 5HPRYH WKH RXWHU ZKHHO EHDULQJ ��� IURP
WKH KXE�

1RWH�
,I WKH EHDULQJV DUH UHPRYHG IURP ERWK
ZKHHOV� WKH\ VKRXOG EH PDUNHG� (DFK
EHDULQJ VKRXOG EH UHLQVWDOOHG LQ LWV RULJLQDO
KXE�

A
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�� 5HPRYH WKH KXE ZLWK WKH ZKHHO IURP WKH
D[OH VWXE�
0DGH VXUH WKDW WKH VHQVRU ULQJ ���� RI WKH
$%6 V\VWHP LV QRW GDPDJHG LQ WKH SURFHVV�

��� 5HPRYH WKH VHDOLQJ ULQJ ���� IURP WKH
ZKHHO KXE�

��� 5HPRYH WKH LQQHU ZKHHO EHDULQJ ���� IURP
WKH KXE ����

��� 5HPRYH WKH JUHDVH IURP WKH KXE ��� DQG
FOHDQ WKH KXE�

��� 7KRURXJKO\ FOHDQ WKH EHDULQJ FDJHV XVLQJ D
FOHDQLQJ OLTXLG�

��� 5HPRYH WKH RXWHU UDFHV �� DQG ��� RI WKH
ZKHHO EHDULQJV� LI QHFHVVDU\�
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,QVWDOODWLRQ RI WKH KXE
�� &KHFN WKH KXE DQG WKH ZKHHO EHDULQJV IRU

ZHDU DQG GDPDJH� VHH FKDSWHU ´,QVSHFWLRQ
DQG DGMXVWPHQWµ�

�� )LW D QHZ $%6 VHQVRU ULQJ ���� WR WKH KXE� LI
QHFHVVDU\�

�� )LW QHZ ZKHHO EHDULQJV LQWR WKH KXE� LI
QHFHVVDU\�

�� %ORZ�GU\ WKH ZKHHO EHDULQJV �� DQG ���
XVLQJ FRPSUHVVHG DLU�

�� )LOO WKH ZKHHO EHDULQJV ZLWK WKH VSHFLILHG
ZKHHO EHDULQJ JUHDVH�
$OVR DSSO\ D OD\HU RI JUHDVH WR WKH ZKHHO
EHDULQJ FLUFXPIHUHQFH�

�� )LW WKH ZKHHO EHDULQJ ���� LQWR WKH ZKHHO
KXE ����

�� )LOO WKH KXE DW WKH LQVLGH FLUFXPIHUHQFH ZLWK
ZKHHO�EHDULQJ JUHDVH�

�� )LW D QHZ KXE RLO VHDO ���� LQ WKH KXE ����

�� $SSO\ D OLWWOH JUHDVH WR WKH VHDOLQJ OLSV RI
WKH OXEULFDQW VHDO �����

��� &KHFN ZKHWKHU WKH $%6 VHQVRU ���� LV
FRUUHFWO\ FODPSHG LQ WKH VZLYHO D[OH�
5HSODFH WKH FODPSLQJ VOHHYH RI WKH VHQVRU�
LI QHFHVVDU\�

��� 3RVLWLRQ WKH ZKHHO LQ IURQW RI WKH D[OH HQG
XVLQJ WKH W\UH OLIW�
)LW WKH RXWHU ZKHHO EHDULQJ ��� LQWR WKH KXE
VR WKDW WKH RXWHU ZKHHO EHDULQJ FDQ DOVR
VHUYH DV D JXLGH ZKHQ LQVWDOOLQJ WKH KXE�

S7 00 140
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��� 6OLGH WKH KXE RYHU WKH D[OH VWXE� 'R QRW SU\�
DV WKH RLO VHDO ���� PLJKW EH GDPDJHG LQ WKH
SURFHVV�

��� )LW WKH DGMXVWLQJ QXW ��� WR WKH D[OH HQG�

��� $GMXVW WKH VSHFLILHG ZKHHO EHDULQJ SOD\ DQG
ILW WKH FLUFOLS ��� WR WKH D[OH HQG� VHH FKDSWHU
´,QVSHFWLRQ DQG DGMXVWPHQWµ�

��� )LW D QHZ ORFN SODWH ��� WR WKH D[OH HQG� 7KH
ORFN SODWH FDP �VHH WKH DUURZ� VKRXOG FDWFK
LQ RQH RI WKH KROHV RI WKH FLUFOLS ����

��� )LW WKH ORFN QXW ��� WR WKH D[OH HQG� 7LJKWHQ
WKH ORFN QXW ��� WR WKH VSHFLILHG WLJKWHQLQJ
WRUTXH� VHHQ PDLQ JURXS ´7HFKQLFDO GDWDµ�
8VH D VRFNHW VSDQQHU �$�� VSHFLDO WRRO
�'$) QR� ���������

��� 6HFXUH ORFN QXW ��� E\ WDSSLQJ EDFN WKH ORFN
SODWH ��� DJDLQVW WKH VLGH RI WKH ORFN QXW�

��� $SSO\ WKH VSHFLILHG JUHDVH WR WKH IURQW RI
WKH RXWHU ZKHHO EHDULQJ�

��� &OHDQ WKH KXE ��� VHDOLQJ VXUIDFHV DQG WKH
KXE FDS ���� DQG PDNH VXUH WKH\ DUH GU\
DQG JUHDVH�IUHH�

��� $SSO\ D ORFNLQJ FRPSRXQG �VLOLFRQH SDVWH�
WR WKH KXE VHDOLQJ VXUIDFH ����

��� )LW WKH KXE FDS ���� 7LJKWHQ WKH EROWV ��� WR
WKH VSHFLILHG WLJKWHQLQJ WRUTXH� 6HH
´7HFKQLFDO GDWDµ�

��� 3UHVV WKH $%6 VHQVRU ���� DJDLQVW WKH
VHQVRU ULQJ ����� :KLOH WKH YHKLFOH LV EHLQJ
GULYHQ� WKH DLU JDS EHWZHHQ WKH VHQVRU ����
DQG WKH VHQVRU ULQJ ���� LV DGMXVWHG
DXWRPDWLFDOO\�

��� $GMXVW WKH EUDNHV�
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�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����

��� 5(029$/ $1' ,167$//$7,21� :+((/ %($5,1*6

5HPRYDO RI WKH ZKHHO EHDULQJV
�� 5HPRYH WKH KXE IURP WKH D[OH VWXE�

�� 5HPRYH WKH RLO VHDO IURP WKH KXE�

�� 7DS WKH RXWHU UDFHV RI WKH EHDULQJV IURP WKH
KXE XVLQJ D GULYHU� )RU WKLV SXUSRVH� WKH
KXE KDV EHHQ ILWWHG ZLWK WZR UHFHVVHV �$�
DQG �%��

,QVWDOODWLRQ RI WKH ZKHHO EHDULQJV
�� )LW WKH QHZ RXWHU UDFHV LQWR WKH KXE XVLQJ D

SXQFK� 7DNH FDUH QRW WR GDPDJH WKH RXWHU
UDFHV LQ WKH SURFHVV�

�� )LW D QHZ RLO VHDO LQ WKH KXE�

�� ,QVWDOO WKH KXE RQ WKH D[OH VWXE�
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�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

��� 5(029$/ $1' ,167$//$7,21� +8% 2,/ 6($/

5HPRYDO RI WKH KXE RLO VHDO
�� 5HPRYH WKH KXE IURP WKH D[OH VWXE�

�� 'ULOO WZR KROHV LQWR WKH RLO VHDO DQG WXUQ WKH
VSHFLDO WRRO �'$) QR� �������� LQWR WKH RLO
VHDO� 3XOO WKH RLO VHDO IURP WKH KXE XVLQJ WKH
VSHFLDO WRRO �'$) QR� ���������
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����



�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����
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,QVWDOODWLRQ RI WKH KXE RLO VHDO
�� &KHFN WKH RLO�VHDO FKDPEHU ��� LQ WKH KXE

��� IRU GDPDJH�

�� )RU WKH LQVWDOODWLRQ RI WKH KXE RLO VHDO ���
XVH VSHFLDO WRRO �'$) QR� ���������

�� 7KH VSHFLDO WRRO LV DVVHPEOHG DV IROORZV�
VFUHZ WKH WKUHDGHG HQGV �$ DQG /� LQWR WKH
FHQWULQJ VSLQGOH �(��
7KH VKRUWHU WKUHDGHG HQG �/� LV ILWWHG RQ WKH
VLGH ZKHUH WKH SLQ LV LQVHUWHG LQWR WKH
FHQWULQJ VSLQGOH �(��

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �)�
RYHU WKH FHQWULQJ VSLQGOH �(��

�� ,QVWDOO WKH LQQHU ZKHHO EHDULQJ ����
6OLGH WKH FHQWULQJ D[OH �(� ZLWK WKH FHQWULQJ
IODQJH �)� LQWR WKH KXE ����

�� 3UHVV WKH FHQWULQJ IODQJH �)� LQWR WKH LQQHU
ZKHHO EHDULQJ ����

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �'�
RYHU WKH FHQWULQJ VSLQGOH �(��

�� )LW WKH ORFN SODWH �&� DQG WKH QXW �%� RQWR
WKH FHQWULQJ VSLQGOH �(��
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�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

�� $OLJQ WKH FHQWULQJ IODQJH �'� RQ WKH RXWHU
UDFH RI WKH RXWHU ZKHHO EHDULQJ DQG
KDQG�WLJKWHQ QXW �%� �PD[� �� 1P��
7KH FHQWULQJ D[OH �(� VKRXOG EH IUHH IURP
SOD\ LQ WKH KXE ����

1RWH�
,I WKH KXE ��� LV QRW HTXLSSHG ZLWK DQ $%6
VHQVRU ULQJ ���� WKH GXPP\ VHQVRU ULQJ �*�
VKRXOG EH ILWWHG WR WKH GUDZ�LQ IODQJH �+��
,I WKH KXE ��� LV HTXLSSHG ZLWK DQ $%6
VHQVRU ULQJ ���� WKH GUDZ�LQ IODQJH �+�
VKRXOG EH LQVWDOOHG ZLWKRXW WKH GXPP\
VHQVRU ULQJ�

��� 3RVLWLRQ WKH RLO VHDO ��� LQ IURQW RI WKH KXE
ZLWK WKH VHDO OLS SRLQWLQJ WR WKH RXWVLGH RI
WKH KXE�
6OLGH WKH GUDZ�LQ IODQJH �+� RYHU WKH
FHQWULQJ VSLQGOH �(� DJDLQVW WKH RLO VHDO ����

��� )LW WKH ORFN SODWH �,� DQG WKH QXW �.��

��� 3XVK WKH RLO VHDO ��� HYHQO\ LQWR WKH KXE ���
XVLQJ WKH QXW �.�� ,Q WKH FDVH RI D KXE ZLWK
$%6 VHQVRU ULQJ ��� WKH RLO VHDO VKRXOG EH
SUHVVHG LQ XQWLO GUDZ�LQ IODQJH �+� DEXWV WKH
$%6 VHQVRU ULQJ ����
,Q WKH FDVH RI D KXE ZLWKRXW $%6 VHQVRU
ULQJ ��� WKH RLO VHDO VKRXOG EH SUHVVHG LQ
XQWLO WKH GXPP\ $%6 VHQVRU ULQJ �*� DEXWV
WKH KXE ULP�

��� 5HPRYH WKH VSHFLDO WRRO�

��� $SSO\ JUHDVH WR WKH VHDOLQJ OLSV RI WKH
RLO VHDO ����

��� ,QVWDOO WKH KXE RQ WKH D[OH VWXE�
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����

��� 5(029$/ $1' ,167$//$7,21� $%6 6(1625 5,1*

5HPRYDO RI WKH VHQVRU ULQJ
�� 5HPRYH WKH $%6 VHQVRU ����

�� 5HPRYH WKH KXE IURP WKH D[OH VWXE�

�� 5HPRYH WKH VHQVRU ULQJ ��� IURP WKH KXE
XVLQJ D SXOOHU� 0DNH VXUH WKDW WKH FODPSLQJ
IDFH RI WKH VHQVRU ULQJ RQ WKH KXE LV QRW
GDPDJHG LQ WKH SURFHVV�

2QFH UHPRYHG� D VHQVRU ULQJ
VKRXOG QRW EH UH�LQVWDOOHG�

S7 00 186

65
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,QVWDOODWLRQ RI WKH VHQVRU ULQJ
�� 8VH WKH VSHFLDO WRRO �'$) QR� �������� IRU

WKH LQVWDOODWLRQ RI WKH VHQVRU ULQJ�

�� &KHFN WKH FODPSLQJ VXUIDFH RI WKH VHQVRU
ULQJ RQ WKH KXE IRU GDPDJH�

�� &KHFN WKH QHZ VHQVRU ULQJ FDUHIXOO\ IRU
SRVVLEOH WUDQVSRUW GDPDJH�
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����



�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

�� &OHDQ DQG GHJUHDVH WKH FRQWDFW VXUIDFHV RI
WKH KXE ��� DQG WKH VHQVRU ULQJ ����

�� 7KH VSHFLDO WRRO LV DVVHPEOHG DV IROORZV�
VFUHZ WKH WKUHDGHG HQGV �$ DQG /� LQWR WKH
FHQWULQJ VSLQGOH �(��
7KH VKRUWHU WKUHDGHG HQG �/� LV ILWWHG RQ WKH
VLGH ZKHUH WKH SLQ LV LQVHUWHG LQWR WKH
FHQWULQJ VSLQGOH �(��

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �)�
RYHU WKH FHQWULQJ VSLQGOH �(��

�� ,QVWDOO WKH LQQHU ZKHHO EHDULQJ ����
6OLGH WKH FHQWULQJ D[OH �(� ZLWK WKH FHQWULQJ
IODQJH �)� LQWR WKH KXE ����

�� 3UHVV WKH FHQWULQJ IODQJH �)� LQWR WKH LQQHU
ZKHHO EHDULQJ ����

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �'�
RYHU WKH FHQWULQJ VSLQGOH �(��

��� )LW WKH ORFN SODWH �&� DQG WKH QXW �%� RQWR
WKH FHQWULQJ VSLQGOH �(��

��� $OLJQ WKH FHQWULQJ IODQJH �'� RQ WKH RXWHU
UDFH RI WKH RXWHU ZKHHO EHDULQJ DQG
KDQG�WLJKWHQ QXW �%� �PD[� �� 1P�� 7KH
FHQWULQJ D[OH �(� VKRXOG EH IUHH IURP SOD\ LQ
WKH KXE ����

��� ,QVWDOO WKH GXPP\ VHQVRU ULQJ �*� RQ WKH
GUDZ�LQ IODQJH �+��

��� 3RVLWLRQ WKH VHQVRU ULQJ ��� EHIRUH WKH KXE�
6OLGH WKH GUDZ�LQ IODQJH �+� ZLWK WKH GXPP\
VHQVRU ULQJ �*� RYHU WKH FHQWULQJ VSLQGOH �(�
XQWLO LW DEXWV WKH VHQVRU ULQJ ����

��� )LW WKH ORFN SODWH �,� DQG WKH QXW �.��

��� 3UHVV WKH VHQVRU ULQJ ��� HYHQO\ RQWR WKH
KXE ��� XVLQJ WKH QXW �.� XQWLO WKH VHQVRU
ULQJ LV FRPSOHWHO\ IOXVK�

��� ,QVWDOO WKH KXE RQ WKH D[OH VWXE�

��� ,QVWDOO WKH $%6 VHQVRU ��� DQG SUHVV LW
DJDLQVW WKH VHQVRU ULQJ ����
:KLOH WKH YHKLFOH LV EHLQJ GULYHQ� WKH DLU
JDS EHWZHHQ WKH VHQVRU DQG WKH VHQVRU ULQJ
LV DGMXVWHG DXWRPDWLFDOO\�
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�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����

���� 5(029$/ $1' ,167$//$7,21� &20%,1(' +8% /8%5,&$17 6($/�$%6
6(1625 5,1*

5HPRYLQJ WKH KXE RLO VHDO�$%6 VHQVRU ULQJ
�� 5HPRYH WKH KXE IURP WKH D[OH VWXE�

�� )LW WKH VSHFLDO WRRO ��� �'$) QR� ��������
WR WKH LPSDFW H[WUDFWRU ���� VSHFLDO WRRO
�'$) QR� ���������
+RRN WKH VSHFLDO WRRO ��� �'$) QR� ��������
EHKLQG WKH RLO VHDO ����
3XOO WKH RLO VHDO ��� IURP WKH KXE XVLQJ WKH
LPSDFW H[WUDFWRU ����
2QFH WKH RLO VHDO ��� KDV EHHQ UHPRYHG� LW
FDQQRW EH UH�XVHG�
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,QVWDOOLQJ WKH KXE RLO VHDO�$%6 VHQVRU ULQJ
�� &KHFN WKH RLO�VHDO FKDPEHU ��� LQ WKH KXE

��� IRU GDPDJH�

�� )RU WKH LQVWDOODWLRQ RI WKH KXE RLO VHDO ���
XVH VSHFLDO WRRO �'$) QR� ���������
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�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

�� 7KH VSHFLDO WRRO LV DVVHPEOHG DV IROORZV�
VFUHZ WKH WKUHDGHG HQGV �$ DQG /� LQWR WKH
FHQWULQJ VSLQGOH �(��
7KH VKRUWHU WKUHDGHG HQG �/� LV ILWWHG RQ WKH
VLGH ZKHUH WKH SLQ LV LQVHUWHG LQWR WKH
FHQWULQJ VSLQGOH �(��

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �)�
RYHU WKH FHQWULQJ VSLQGOH �(��

�� ,QVWDOO WKH LQQHU ZKHHO EHDULQJ ����
6OLGH WKH FHQWULQJ D[OH �(� ZLWK WKH FHQWULQJ
IODQJH �)� LQWR WKH KXE ����

�� 3UHVV WKH FHQWULQJ IODQJH �)� LQWR WKH LQQHU
ZKHHO EHDULQJ ����

�� 6OLGH WKH DSSURSULDWH FHQWULQJ IODQJH �'�
RYHU WKH FHQWULQJ VSLQGOH �(��

�� )LW WKH ORFN SODWH �&� DQG WKH QXW �%� RQWR
WKH FHQWULQJ VSLQGOH �(��

�� $OLJQ WKH FHQWULQJ IODQJH �'� RQ WKH RXWHU
UDFH RI WKH RXWHU ZKHHO EHDULQJ DQG
KDQG�WLJKWHQ QXW �%� �PD[� �� 1P�� 7KH
FHQWULQJ D[OH �(� VKRXOG EH IUHH IURP SOD\ LQ
WKH KXE ����

��� )LW ZDVKHU �*� RQ GUDZ�LQ IODQJH �+��

��� 3RVLWLRQ WKH RLO VHDO ��� LQ IURQW RI WKH
KXE ����
6OLGH WKH GUDZ�LQ IODQJH �+� ZLWK WKH ZDVKHU
�*� RYHU WKH FHQWULQJ VSLQGOH �(� DJDLQVW WKH
RLO VHDO ����

��� )LW WKH ORFN SODWH �,� DQG WKH QXW �.��

��� 3UHVV WKH RLO VHDO ��� HYHQO\ LQWR WKH ZKHHO
KXE ��� XVLQJ QXW �.�� XQWLO WKH $%6 VHQVRU
ULQJ DEXWV WKH KXE ����

��� 5HPRYH WKH VSHFLDO WRRO�

��� $SSO\ JUHDVH WR WKH VHDOLQJ OLSV RI WKH RLO
VHDO ����

��� ,QVWDOO WKH KXE RQ WKH D[OH VWXE�
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����

���� 5(029$/ $1' ,167$//$7,21� 6:,9(/ $;/(

5HPRYDO RI WKH VZLYHO D[OH
�� 5HPRYH WKH ZKHHO KXE

�� 5HPRYH WKH EUDNH EDFN SODWH�

�� 5HPRYH WKH WUDFN URG DQG� LI QHFHVVDU\� WKH
VWHHULQJ URG�

�� 5HPRYH WKH FRYHU ����
7KH OHQJWK RI WKH DWWDFKPHQW EROWV PD\
GHYLDWH� ,Q WKDW FDVH WKH SRVLWLRQ RI WKH
DWWDFKPHQW EROWV VKRXOG EH PDUNHG�

�� 5HPRYH WKH VHDOLQJ SODWH �����

�� 5HPRYH WKH QXW ����
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�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

�� 6FUHZ WKH K\GUDXOLF SXOOHU �%�� VSHFLDO WRRO
�'$) QR� ��������� LQWR WKH NLQJ�SLQ SXOOHU
�&�� VSHFLDO WRRO �'$) QR� ���������

�� )LW WKH FHQWULQJ SODWH �(�� VSHFLDO WRRO
�'$) QR� �������� WR WKH ERWWRP SODWH RI
WKH NLQJ�SLQ SXOOHU�

�� 3RVLWLRQ WKH DSSURSULDWH SLYRW �'� IRU WKH
D[OH W\SH �VSHFLDO WRRO '$) QR� ������� IRU
���1 DQG ���1 D[OHV� RU '$) QR� �������
IRU WKH ���1 D[OH� WR WKH NLQJ SLQ�

��� )LW WKH NLQJ�SLQ SXOOHU WR WKH NLQJ SLQ�

��� $OLJQ WKH NLQJ�SLQ SXOOHU DW WKH WRS RI WKH
SLYRW� $W WKH ERWWRP WKH FHQWULQJ SLQV RI WKH
FHQWULQJ SODWH VKRXOG IDOO LQWR WKH VZLYHO�D[OH
EROW KROHV�

��� 6FUHZ RXW WKH VSLQGOH �$� RI WKH K\GUDXOLF
SXOOHU �%� DV IDU DV SRVVLEOH�

��� 8VH D VSDQQHU WR VFUHZ WKH K\GUDXOLF SXOOHU
�%� LQWR WKH NLQJ�SLQ SXOOHU �&� DV IDU DV
SRVVLEOH�

��� 6FUHZ WKH VSLQGOH �$� LQ XQWLO WKH NLQJ�SLQ
���� LV UHOHDVHG� ,I WKH NLQJ�SLQ LV QRW
UHOHDVHG DIWHU WKH VSLQGOH �$� LV IXOO\
VFUHZHG LQ� WKH VSLQGOH �$� VKRXOG EH IXOO\
VFUHZHG RXW DQG WKH K\GUDXOLF SXOOHU �%�
VFUHZHG LQ IXUWKHU LQWR WKH NLQJ�SLQ SXOOHU
�&�� 6XEVHTXHQWO\ VFUHZ WKH VSLQGOH �$�
EDFN LQ�

1RWH�
,I WKH NLQJ�SLQ LV QRW UHOHDVHG� LW PD\ EH
´TXHQFKHGµ� 7DS ZLWK D PDOOHW RQ WKH
D[OH�HQG VWRS ZKLFK LV QRW XVHG�

��� 5HPRYH WKH NLQJ SLQ ���� IURP WKH VZLYHO
D[OH� 0DNH VXUH WKDW QR QHHGOHV IDOO IURP
WKH QHHGOH EHDULQJV �� DQG ����

��� 5HPRYH WKH EHDULQJ EXVK ��� IURP WKH
VZLYHO D[OH� 0DNH VXUH WKDW QR QHHGOHV IDOO
IURP WKH QHHGOH EHDULQJV �� DQG ����
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��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ

)5217 $;/(�6��6(&21' 67((5(' $;/(

����

��� 5HPRYH WKH VZLYHO D[OH ���� ZLWK WKH HQWLUH
WKUXVW EHDULQJ DQG ILOOHU ULQJ ��� IURP WKH
D[OH HQG�

��� 'LVDVVHPEOH WKH WKUXVW EHDULQJ DQG FOHDQ
WKH SDUWV�

��� 5HPRYH WKH VHDOLQJ ULQJ ���� IURP WKH
WKUXVW ZDVKHU �����

��� 7DS WKH FROODU ULQJ ���� IURP WKH VZLYHO
D[OH ���� XVLQJ D GULYHU� 0DNH VXUH WKDW
QR QHHGOHV IDOO IURP WKH QHHGOH EHDULQJV
�� DQG ����

5HPRYDO RI WKH QHHGOH EHDULQJV
5HPRYH WKH QHHGOH EHDULQJV �� DQG ���
IURP WKH VZLYHO D[OH� LI QHFHVVDU\� 8VH
WKH QHHGOH�EHDULQJ SXOOHU� VSHFLDO WRRO
�'$) QR� ���������

)RU D[OHV ���1 DQG ���1� WKH DGGLWLRQDO VHW�
VSHFLDO WRRO �'$) QR� ��������� VKRXOG EH ILWWHG
WR WKH QHHGOH�EHDULQJ SXOOHU 7KH DGGLWLRQDO VHW
FRQVLVWV RI D EXVK �&� DQG D WKUXVW SLHFH �'��

�� ,QVHUW WKH EXVK �&� LQ WKH QHHGOH EHDULQJV�

�� 3ODFH WKH VOHHYH �%� RQ WKH VZLYHO�D[OH HDU�

�� )LW WKH WKUHDGHG HQG �$� LQWR WKH VOHHYH �%�
DQG WKURXJK VOHHYH �&��

�� 6FUHZ WKH WKUXVW SLHFH �'� RQ WKH WKUHDGHG
VSLQGOH� XQWLO LW DEXWV WKH RXWHU QHHGOH
EHDULQJ�

�� 3XOO WKH QHHGOH EHDULQJV IURP WKH RXWVLGH WR
WKH LQVLGH RXW RI WKH VZLYHO D[OH �VHH WKH
DUURZV LQ WKH GUDZLQJ��
:KHQ WKH QHHGOH EHDULQJV ��� DUH UHPRYHG
IURP WKH VZLYHO D[OH� WKH RLO VHDO ��� ZLOO DOVR
EH UHPRYHG�
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�)5217 $;/(�6��6(&21' 67((5(' $;/(
5HPRYDO DQG LQVWDOODWLRQ ��;) VHULHV

����

,QVSHFWLRQ RI WKH VZLYHO D[OH
$IWHU D FROOLVLRQ RU ZKHQ WKH FDPEHU DQJOH LV
LQFRUUHFW� WKH VZLYHO D[OH VKRXOG EH PDJQDIOX[
WHVWHG� :KHQ LQ GRXEW� DOZD\V UHSODFH WKH
VZLYHO D[OH�

�� &KHFN WKH FRQGLWLRQ RI WKH QHHGOH EHDULQJV
��� DQG ����

�� &KHFN WKH EHDULQJ VXUIDFHV RI WKH NLQJ SLQ
���� DQG WKH EHDULQJ EXVK ��� IRU JURRYHV
�VHH WKH DUURZV�� $ VPDOO QHHGOH SXQFWXUH
PD\ EH SROLVKHG DZD\ XVLQJ ILQH SROLVKLQJ
SDSHU� :KHQ LQ GRXEW� DOZD\V UHSODFH WKH
NLQJ SLQ ���� DQG WKH EHDULQJ EXVK ����

�� &KHFN WKH EHDULQJ VXUIDFHV RI WKH WKUXVW
ZDVKHU ���� DQG WKH FROODU ULQJ �����

�� 5HSODFH WKH EHDULQJ ULQJ �����

�� &KHFN WKH VXUIDFHV RI WKH ILOOHU ULQJ ��� IRU
GDPDJH� ,I UHTXLUHG� UHSODFH WKH ILOOHU ULQJ�

,QVWDOODWLRQ RI WKH QHHGOH EHDULQJV
�� 7R SUHYHQW WKH QHHGOH EHDULQJV IURP

EHFRPLQJ GDPDJHG ZKLOH LQVHUWHG� XVH
VSHFLDO WRRO �'$) QR� ���������
)RU WKH ���1 DQG ���1 D[OHV� WKH VSHFLDO
WRRO VKRXOG EH VXSSOHPHQWHG E\ VSHFLDO WRRO
�'$) QR� ���������

�� $SSO\ SOHQW\ RI JUHDVH WR WKH QHHGOH
EHDULQJV�

�� 6OLGH WKH QHHGOH EHDULQJV RQ WKH EXVK �&��
)RU WKH XSSHU QHHGOH EHDULQJV ��� ILUVW RLO
VHDO ��� VKRXOG EH ILWWHG RQ WKH EXVK �&��
ZLWK WKH RSHQ VLGH WRZDUGV WKH VKRXOGHU RI
WKH EXVK �VHH WKH GUDZLQJ��
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�� 3UHVV WKH QHHGOH EHDULQJV IURP WKH RXWVLGH
WR WKH LQVLGH LQWR WKH VZLYHO D[OH� LQ YLHZ RI
WKH EHYHOOHG VLGHV RI WKH VZLYHO D[OH�
7KH SUHVVLQJ�LQ SURFHGXUH LV WKH VDPH DV
WKH SUHVVLQJ�RXW SURFHGXUH�

�� 3UHVV WKH QHHGOH EHDULQJV LQWR WKH VZLYHO
D[OH WR WKH SUHVFULEHG GHSWK�
� 7KH SUHVVLQJ�LQ GHSWK �D� DW WKH WRS

RI WKH VZLYHO D[OH IRU DOO D[OH W\SHV LV�
��� � ��� PP�

� 7KH GHSWK �E� DW WKH ERWWRP RI WKH
VZLYHO D[OH IRU WKH ���1����1 D[OHV LV�
� � � PP�

� 7KH SUHVVLQJ�LQ GHSWK �E� DW WKH ERWWRP
RI WKH VZLYHO D[OH IRU WKH ���1 DQG
���1 D[OHV LV� � � � PP�

� $IWHU SUHVVLQJ LQ WKH QHHGOH EHDULQJV
ZLWK WKH ���1 DQG ���1 D[OHV� FKHFN
WKH GLVWDQFH �F� �WKH GLVWDQFH RYHU WKH
QHHGOH EHDULQJV�� WKLV GLVWDQFH VKRXOG
EH � PP DW OHDVW�

1RWH�
7KH PDUNLQJV RQ WKH WKUXVW SLHFH �'�
DUH QRW DSSOLFDEOH ZKHQ SUHVVLQJ LQ WKH
QHHGOH EHDULQJV LQWR WKH ���1����1
D[OHV�

,QVWDOODWLRQ RI WKH VZLYHO D[OH
�� 7DS WKH WKUXVW EHDULQJ FROODU ULQJ ���� HYHQO\

LQWR WKH VZLYHO D[OH ���� XVLQJ D SODVWLF
PDOOHW� 7KH FROODU ULQJ VKRXOG DEXW DOO
DURXQG�
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�� )LW WKH EHDULQJ ULQJ ���� LQWR WKH FROODU ULQJ
���� ZLWKRXW JUHDVLQJ LW�
0DNH VXUH WKDW WKH FDP RI WKH EHDULQJ ULQJ
IDOOV LQWR WKH KROH RI WKH FROODU ULQJ�

�� )LW WKH WKUXVW ZDVKHU ���� ZLWKRXW WKH
VHDOLQJ ULQJ ���� RQ WKH EHDULQJ ULQJ �����

�� ,QVWDOO WKH VZLYHO D[OH ���� RQ WKH D[OH HQG
DQG DGMXVW WKH D[LDO SOD\ XVLQJ WKH FRUUHFW
ILOOHU ULQJ ���� VHH FKDSWHU ´&KHFNLQJ DQG
DGMXVWLQJµ�

�� $IWHU GHWHUPLQLQJ WKH FRUUHFW ILOOHU ULQJ ����
UHPRYH WKH VZLYHO D[OH IURP WKH D[OH HQG�

�� 'LVDVVHPEOH WKH WKUXVW EHDULQJ DQG DSSO\
SOHQW\ RI JUHDVH WR WKH WRS VLGH RI EHDULQJ
ULQJ ���� �ULEEHG VLGH ZLWK OXEULFDWLQJ
JURRYHV��

�� )LW D QHZ VHDOLQJ ULQJ ���� WR WKH WKUXVW
ZDVKHU �����
0DNH VXUH WKDW WKH WRS RI WKH VHDOLQJ LV
SRVLWLRQHG XQGHU WKH WRS RI WKH WKUXVW
ZDVKHU�

�� 3ODFH WKH WKUXVW ZDVKHU ���� RQ WKH EHDULQJ
ULQJ �����

�� ,QVWDOO WKH VZLYHO D[OH ���� ZLWK WKH FRUUHFW
ILOOHU ULQJ ��� RQ WKH D[OH HQG�

��� $OLJQ WKH ILOOHU ULQJ ��� XVLQJ D GULYHU DV
RWKHUZLVH WKH QHHGOHV PLJKW EH SXVKHG
IURP WKH EHDULQJV RU WKH EHDULQJ FDJH PLJKW
JHW GDPDJHG�

��� )LW WKH EHDULQJ EXVK ��� ZLWK WKH WDSHUHG
VLGH SRLQWLQJ GRZQ �VHH WKH DUURZ LQ WKH
GUDZLQJ� LQ WKH QHHGOH EHDULQJV ����

��� 'HJUHDVH WKH WDSHUHG SDUW RI WKH NLQJ SLQ
���� DQG ILW WKH NLQJ SLQ LQWR WKH VZLYHO D[OH�

��� $SSO\ /RFWLWH ��� �RU DQ HTXLYDOHQW SURGXFW�
WR WKH NLQJ�SLQ VFUHZ WKUHDG ����� DQG ILW WKH
QXW ����

��� 7LJKWHQ WKH QXW ��� WR WKH VSHFLILHG
WLJKWHQLQJ WRUTXH� VHH PDLQ JURXS
´7HFKQLFDO GDWDµ�

��� $SSO\ D VHDOLQJ FRPSRXQG WR WKH FRYHU ���
DQG ILW WKH FRYHU� 3D\ DWWHQWLRQ WR SRVVLEOH
GLIIHUHQFHV LQ WKH OHQJWK RI WKH DWWDFKPHQW
EROWV ����

S7 00 110

13

12

11

14

S7 00 111

5

5
4

16

10

�

����



�
��;) VHULHV 5HPRYDO DQG LQVWDOODWLRQ
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��� $SSO\ D VHDOLQJ FRPSRXQG WR WKH VHDOLQJ
SODWH ���� DQG LQVWDOO WKH VHDOLQJ SODWH�

��� *UHDVH WKH VZLYHO D[OH DW WKH WRS DQG
ERWWRP�
&KHFN ZKHWKHU WKH JUHDVH KDV SHQHWUDWHG
IURP WKH WRS EHWZHHQ WKH D[OH HQG DQG WKH
VZLYHO D[OH� $W WKH WKUXVW EHDULQJ WKH JUHDVH
VKRXOG EH SUHVVHG RXW DORQJ WKH HQWLUH
FLUFXPIHUHQFH EHWZHHQ WKH RLO VHDO DQG WKH
WKUXVW EHDULQJ �VHH DUURZV LQ GUDZLQJ��

��� &KHFN ZKHWKHU WKH VZLYHO D[OH RSHUDWHV
VPRRWKO\ DQG GRHV QRW JHW VWXFN DQ\ZKHUH�

��� ,QVWDOO WKH WUDFN URG DQG� LI QHFHVVDU\� WKH
VWHHULQJ URG�

��� )LW WKH EUDNH EDFN SODWH�

��� )LW WKH ZKHHO KXE�
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���� 5(029$/ $1' ,167$//$7,21� ,'/(5 $50

,I WKH LGOHU DUP KDV EHHQ VXEMHFWHG
WR H[WUHPHO\ KLJK ORDGV �H�J� DQ
DFFLGHQW�� WKH LGOHU DUP DQG LWV
VXSSRUW VKRXOG EH PDJQDIOX[
WHVWHG�
,I LW LV QRW SRVVLEOH WR PDJQDIOX[
WHVW WKHVH FRPSRQHQWV� WKH\ VKRXOG
EH UHSODFHG�

5HPRYDO RI WKH LGOHU DUP
�� 5HPRYH DOO FRPSRQHQWV ZKLFK DUH LQ WKH

ZD\ ZKHQ UHPRYLQJ WKH LGOHU DUP�

�� 5HPRYH WKH VWHHULQJ�URG EDOOV IURP WKH LGOHU
DUP ��� XVLQJ D EDOO�SLQ SXOOHU�

�� 5HPRYH WKH FRYHU ��� FODPSHG LQ WKH LGOHU
DUP ����

�� 7DS WKH OLS RI WKH FLUFOLS ��� IURP WKH ORFN QXW
��� XVLQJ D SXQFK�
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�� /RRVHQ ORFN QXW ��� XVLQJ DGMXVWLQJ VSDQQHU
�$�� VSHFLDO WRRO �'$) QR� ���������

�� 5HPRYH WKH ORFN QXW ��� DQG WKH FLUFOLS ����

�� /RRVHQ DQG UHPRYH ORFN QXW ��� XVLQJ WKH
VSDQQHU� VSHFLDO WRRO �'$) QR� ���������

�� 5HPRYH WKH RXWHU EHDULQJ ��� IURP WKH LGOHU
DUP ����

�� 5HPRYH WKH LGOHU DUP ��� IURP WKH D[OH ����
,I QHFHVVDU\� XVH D SXOOHU WR GR VR�

A
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��� 5HPRYH WKH LQQHU EHDULQJ ��� IURP WKH D[OH
��� XVLQJ D SXOOHU�

,QVWDOODWLRQ RI WKH LGOHU DUP
�� %HIRUH LQVWDOODWLRQ� FKHFN WKH UXQQLQJ

VXUIDFH RI WKH RLO VHDO ��� DQG WKH EHDULQJ
VXUIDFHV RI WKH EHDULQJV �� DQG �� RQ WKH
D[OH ���� ,I GDPDJHG� WKH VXSSRUW VKRXOG EH
UHSODFHG�

�� ,I UHTXLUHG� UHSODFH WKH EHDULQJV�

�� $SSO\ JUHDVH WR WKH LQQHU EHDULQJ ��� DQG ILW
WKH EHDULQJ LQWR WKH LGOHU DUP ����

�� ,QVWDOO WKH QHZ RLO VHDO ��� XVLQJ D SODVWLF
PDOOHW�
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�� )LOO WKH VSDFH �$� EHWZHHQ WKH RLO VHDO ���
DQG WKH EHDULQJ ��� ZLWK JUHDVH�

�� ,QVWDOO WKH LGOHU DUP ���� ILWWHG ZLWK WKH RLO
VHDO ��� DQG WKH LQQHU EHDULQJ ���� RQ WKH
EHDULQJ VXSSRUW ���� 7DS WKH LQQHU EHDULQJ
��� RQWR WKH EHDULQJ VXSSRUW ��� XVLQJ DQ
DSSURSULDWH GULYLQJ WRRO �VHH WKH DUURZ��

�� )LOO WKH VSDFH �%� EHWZHHQ EHDULQJ ��� DQG
EHDULQJ ��� ZLWK JUHDVH�
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�� $SSO\ JUHDVH WR WKH RXWHU EHDULQJ ��� DQG ILW
WKH EHDULQJ LQWR WKH LGOHU DUP ���� )LW WKH
DGMXVWLQJ QXW ��� ZLWK WKH WDSHUHG VLGH
SRLQWLQJ WR WKH EHDULQJ� 8VH D VSDQQHU �$��
VSHFLDO WRRO �'$) QR� ��������� $GMXVW WKH
EHDULQJ SOD\ XVLQJ WKH DGMXVWLQJ QXW ���� VHH
PDLQ JURXS ´7HFKQLFDO GDWDµ�

�� )LW D QHZ ORFN SODWH ��� DQG WDS WKH OLS LQWR
WKH UHFHVV RI WKH DGMXVWLQJ QXW ��� �VHH WKH
DUURZ�� ,I WKH OLS LV QRW SRVLWLRQHG RYHU WKH
UHFHVV RI WKH DGMXVWLQJ QXW ���� WKH FLUFOLS ���
FDQ EH WXUQHG�

��� )LW WKH ORFN QXW ��� ZLWK WKH WDSHUHG
VLGH SRLQWLQJ WR WKH FLUFOLS� 8VH VSHFLDO WRRO
�'$) QR� ���������
7LJKWHQ WKH ORFN QXW WR WKH VSHFLILHG WRUTXH�
VHH PDLQ JURXS ´7HFKQLFDO GDWDµ�

��� 6HFXUH WKH ORFN QXW ��� E\ WDSSLQJ WKH OLS RI
WKH RLO VHDO ��� LQWR D UHFHVV RI WKH ORFN QXW�
,I WKH OLS LV QRW SRVLWLRQHG RYHU WKH UHFHVV RI
WKH DGMXVWLQJ QXW� WKH DGMXVWLQJ QXW VKRXOG
EH WLJKWHQHG XQWLO D UHFHVV FDQ EH UHDFKHG�
1HYHU ORRVHQ WKH ORFN QXW ����

1RWH�
'R QRW DSSO\ JUHDVH LQVLGH WKH FRYHU�

��� )LW WKH FRYHU ��� XVLQJ D SODVWLF PDOOHW�

��� ,QVWDOO WKH VWHHULQJ URGV�

��� 5HILW WKH UHPDLQLQJ FRPSRQHQWV \RX KDYH
UHPRYHG�
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