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Overview If you are an experienced user of Baldor controls, you are probably already familiar with
the keypad programming and keypad operation methods.  If so, this quick start guide has
been prepared for you.  This procedure will help get your system up and running in the
keypad mode quickly and will allow motor and control operation to be verified.  This
procedure assumes that the Control, Motor and Dynamic Brake hardware are correctly
installed (see Section 3 for procedures) and that you have an understanding of the
keypad programming & operation procedures.  It is not necessary to wire the terminal
strip to operate in the Keypad mode (Section 3 describes terminal strip wiring
procedures).  The quick start procedure is as follows:

1. Read the Safety Notice and Precautions in section 2 of this manual.

2. Mount the control.  Refer to Section 3, “Physical Location” procedure.

3. Connect AC power.  Refer to Section 3 “AC Line Connections”.

4. Connect the motor.  Refer to Section 3, “Three Phase Input Power”.

5. Install Dynamic brake hardware, if required.  Refer to Section 3, 
“Optional Dynamic Brake Hardware”.

6. Plug in the keypad.  Refer to Section 3, “Keypad Installation” procedure.

Quick Start Checklist Check of electrical items.

 CAUTION: After completing the installation but before you apply power, be
sure to check the following items.

1. Verify AC line voltage at source matches control rating.

2. Inspect all power connections for accuracy, workmanship and tightness as well
as compliance to codes.

3. Verify control and motor are grounded to each other and the control is
connected to earth ground.

4. Check all signal wiring for accuracy.

5. Be certain all brake coils, contactors and relay coils have noise suppression.
This should be an R-C filter for AC coils and reverse polarity diodes for DC
coils. MOV type transient suppression is not adequate.

 WARNING: Make sure that unexpected operation of the motor shaft during start
up will not cause injury to personnel or damage to equipment.

Check of Motors and Couplings

1. Verify freedom of motion of motor shaft.

2. Verify that all motor couplings are tight without backlash.

3. Verify the holding brakes if any, are properly adjusted to fully release and set to
the desired torque value.
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Quick Start Procedure The following procedure will help get your system up and running in the keypad mode
quickly, and will allow you to prove the motor and control operation.  This procedure
assumes that the Control, Motor and Dynamic Brake hardware are correctly installed (see
Section 3 for procedures) and that you have an understanding of the keypad
programming & operation procedures.

Initial Conditions
Be sure the Control (Physical Installation & AC Line Connections), Motor and Dynamic
Brake hardware are wired according to the procedures in Section 3 of this manual.  
Become familiar with the keypad programming and keypad operation of the control as
described in Section 4 of this manual.

1. Verify that any enable inputs to J4-8 are open.

2. Turn power on.  Be sure no faults are displayed on the keypad display.

3. Set the Level 1 Input block, Operating Mode to “Keypad”.

4. Be sure the Level 2 Protection block, Local Enable INP parameter is OFF and
the Level 2 Protection block, External Trip parameter is OFF.

5. Set the Level 2 Output Limits block, “Operating Zone” parameter as desired
(STD CONST TQ, STD VAR TQ, QUIET CONST TQ or QUIET VAR TQ).

6. Set the Level 2 Output Limits block, “MIN Output FREQ” parameter.

7. Set the Level 2 Output Limits block, “MAX Output FREQ” parameter.

Note: JP1 is in position 2–3 as shipped from the factory (<120Hz operation). 
For operation with MAX Output FREQ >120Hz, change the position of 
JP1 to pins 1–2. Refer to Section 3 for jumper location.

8. If the desired peak current limit setting is different than is automatically set by
the Operating Zone, set the Level 2 Output Limits block, “PK Current Limit”
parameter as desired.

9. Enter the following motor data in the Level 2 Motor Data block parameters:
Motor Voltage (input)
Motor Rated Amps (FLA)
Motor Rated Speed (base speed)
Motor Rated Frequency
Motor Mag Amps (no load current)

10. If External Dynamic Brake hardware is used, set the Level 2 Brake Adjust
block, “Resistor Ohms” and “Resistor Watts” parameters.

11. Set the Level 1 V/HZ Boost block, “V/HZ Profile” parameter for the correct V/Hz
ratio for your application.

12. If the load is a high initial starting torque type, the torque boost and Accel time
may need to be increased.  Set the Level 1 V/HZ Boost block, “Torque Boost”
and the Level 1 Accel/Decel Rate block, “ACCEL TIME #1” as required.

13. Select and program additional parameters to suit your application.

The control is now ready for use in keypad mode or the terminal strip may be wired and
the programming changed for another operating mode.
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Overview The Baldor Series 21H control is a PWM inverter motor control and Line Regenerative
control that has a near unity power factor.  The control operates by converting AC line
power into fixed DC power.  The DC power is then pulse width modulated into
synthesized three-phase AC line voltage for the motor.  In this way, the control converts
the fixed input frequency to variable output frequency to cause the motor to have variable
speed operation.

The Line Regen Inverter control provides several advantages over non-regenerative
drives:

Regenerated energy from the motor is returned to the power source.  The
control can provide regenerated energy absorption up to it’s full rating on a
continuous basis.

Input current is controlled to be a near unity power factor at rated load.

Line harmonic distortion is reduced.

DC Bus voltage is always controlled.  Therefore, line voltage transients do not
affect the output voltage to the motor.

The Baldor Series 21H control may be used in many different applications.  It may be
programmed by the user to operate in different operating zones.  It can also be
configured to operate in a number of modes depending upon the application
requirements and user preference.

It is the responsibility of the user to determine the optimum operating zone and mode to
interface the control to the application.  These choices are made with the keypad as
explained in the programming section of this manual.

The rated horsepower of the control is based on a NEMA design B four pole motor and
60Hz operation at nominal rated input voltage. If any other type of motor is used, or input
voltage other than 230, 460 or 575 VAC is applied to the input terminals, the control
should be sized to the motor using the rated output current of the control.

Year 2000 Compliance The motor control products listed below are manufactured or offered for sale by Baldor
Electric and are certified to be year 2000 compliant.

DC Motor Controls : Series BC100/200, BC19H, BC20H, TSD, UM, UMH.

AC Motor Controls : Series ID10, ID1100, ID15H, ID15J, ID15V, ZD17H, ZD18H, ID21H,
ZD22H, SD23H, ZD24M, ZD25M, SD26M, BSC, DBSC, BTS, SBTS.

Position Controllers : PMC, SmartMove, NextMove.

Furthermore, year 2000 compliance means that the product will:

Not use dates or perform any date processing.
Date information is irrelevant to proper operation; and
There are no problems or issues to address to ensure continued and proper 

operation of the product listed due to changes in century dates.
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Limited Warranty

For a period of two (2) years from the date of original purchase, BALDOR will
repair or replace without charge controls and accessories which our
examination proves to be defective in material or workmanship.  This
warranty is valid if the unit has not been tampered with by unauthorized
persons, misused, abused, or improperly installed and has been used in
accordance with the instructions and/or ratings supplied.  This warranty is in
lieu of any other warranty or guarantee expressed or implied.  BALDOR
shall not be held responsible for any expense (including installation and
removal), inconvenience, or consequential damage, including injury to any
person or property caused by items of our manufacture or sale.  (Some
states do not allow exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply.)  In any event, BALDOR’s
total liability, under all circumstances, shall not exceed the full purchase
price of the control.  Claims for purchase price refunds, repairs, or
replacements must be referred to BALDOR with all pertinent data as to the
defect, the date purchased, the task performed by the control, and the
problem encountered.  No liability is assumed for expendable items such as
fuses.

Goods may be returned only with written notification including a BALDOR
Return Authorization Number and any return shipments must be prepaid.
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Safety Notice : This equipment contains voltages that may be as great as 1000 volts!  Electrical shock
can cause serious or fatal injury.  Only qualified personnel should attempt the start–up
procedure or troubleshoot this equipment.

This equipment may be connected to other machines that have rotating parts or parts
that are driven by this equipment.  Improper use can cause serious or fatal injury.  Only
qualified personnel should attempt the start–up procedure or troubleshoot this equipment.

PRECAUTIONS:

 WARNING: Do not touch any circuit board, power device or electrical
connection before you first ensure that power has been
disconnected and there is no high voltage present from this
equipment or other equipment to which it is connected.  Electrical
shock can cause serious or fatal injury.  Only qualified personnel
should attempt the start–up procedure or troubleshoot this
equipment.

 WARNING: Be sure that you are completely familiar with the safe operation of
this equipment.  This equipment may be connected to other
machines that have rotating parts or parts that are controlled by
this equipment.  Improper use can cause serious or fatal injury.
Only qualified personnel should attempt the start–up procedure or
troubleshoot this equipment.

 WARNING: Do not use motor overload relays with an automatic reset feature.
These are dangerous since the process may injure someone if a
sudden or unexpected automatic restart occurs.  If manual reset
relays are not available, disable the automatic restart feature using
external control wiring.

 WARNING: This unit has an automatic restart feature that will start the motor
whenever input power is applied and a RUN (FWD or REV)
command is issued and maintained.  If an automatic restart of the
motor could cause injury to personnel, the automatic restart feature
should be disabled by changing the “Restart Auto/Man” parameter
to MANUAL.

 WARNING: Be sure the system is properly grounded before applying power.
Do not apply AC power before you ensure that grounds are
connected.  Electrical shock can cause serious or fatal injury.

 WARNING: Do not remove cover for at least five (5) minutes after AC power is
disconnected to allow capacitors to discharge.  Electrical shock can
cause serious or fatal injury.

 WARNING: Improper operation of control may cause violent motion of the
motor shaft and driven equipment.  Be certain that unexpected
motor shaft movement will not cause injury to personnel or damage
to equipment.  Peak torque of several times the rated motor torque
can occur during control failure.

 WARNING: Motor circuit may have high voltage present whenever AC power is
applied, even when motor is not rotating.  Electrical shock can
cause serious or fatal injury.

Continued on next page.
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 Caution: Disconnect motor leads (T1, T2 and T3) from control before you
perform a “Megger” test on the motor.  Failure to disconnect motor
from the control will result in extensive damage to the control.  The
control is tested at the factory for high voltage / leakage resistance
as part of Underwriter Laboratory requirements.

 Caution: Do not supply any power on the External Trip (motor thermostat)
leads at J4-16 or J4-17 as the control may be damaged.  Use a dry
contact type that requires no external power to operate.

 Caution: Do not connect AC power to the Motor terminals T1, T2 and T3.
Connecting AC power to these terminals may result in damage to
the control.

 Caution: Baldor recommends not using “Grounded Leg Delta” transformer
power leads that may create ground loops and provide unstable
power to the motor controller.  Instead, we recommend using a four
wire Wye.

 Caution: Do not use power factor correction capacitors at the input power
lines to the 21H Line Regen control.  Installing power factor
correction capacitors may damage the control.
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&RQWURO ,QVWDOODWLRQ 7KH FRQWURO PXVW EH VHFXUHO\ IDVWHQHG WR WKH PRXQWLQJ VXUIDFH� 8VH WKH IRXU ���
PRXQWLQJ KROHV WR IDVWHQ WKH FRQWURO WR WKH PRXQWLQJ VXUIDFH RU HQFORVXUH�

6KRFN 0RXQWLQJ

,I WKH FRQWURO ZLOO EH VXEMHFWHG WR OHYHOV RI VKRFN JUHDWHU WKDQ �* RU YLEUDWLRQ JUHDWHU WKDQ
���* DW �� WR ��+]� WKH FRQWURO VKRXOG EH VKRFN PRXQWHG� ([FHVVLYH YLEUDWLRQ ZLWKLQ WKH
FRQWURO FRXOG FDXVH LQWHUQDO FRQQHFWLRQV WR ORRVHQ DQG FDXVH FRPSRQHQW IDLOXUH RU
HOHFWULFDO VKRFN KD]DUG�

7KURXJK WKH :DOO 0RXQWLQJ
&RQWURO VL]HV ( DQG ) DUH GHVLJQHG IRU SDQHO RU WKURXJK WKH ZDOO LQVWDOODWLRQ� 7R PRXQW D
FRQWURO WKURXJK WKH ZDOO� D 7KURXJK WKH :DOO PRXQWLQJ NLW PXVW EH SXUFKDVHG� 7KHVH NLWV
DUH�

.LW 1R� 'HVFULSWLRQ
9������� 6L]H ( FRQWURO WKURXJK WKH ZDOO PRXQWLQJ NLW�
9������� 6L]H ) FRQWURO WKURXJK WKH ZDOO PRXQWLQJ NLW�

3URFHGXUH�
�� 5HIHU WR 6HFWLRQ � RI WKLV PDQXDO IRU GUDZLQJV DQG GLPHQVLRQV RI WKH WKURXJK

WKH ZDOO PRXQWLQJ NLWV� 8VH WKH LQIRUPDWLRQ FRQWDLQHG LQ WKHVH GUDZLQJV WR
OD\RXW WKH DSSURSULDWH VL]H KROH RQ \RXU HQFORVXUH DQG ZDOO�

�� &XW WKH KROHV LQ \RXU HQFORVXUH DQG ZDOO�

�� /RFDWH DQG GULOO KROHV IRU PRXQWLQJ KDUGZDUH DV VKRZQ LQ WKH GUDZLQJV�

�� &XW IRDP WDSH DQG DSSO\ WR SHULPHWHU RI RSHQLQJ DV VKRZQ�

�� 6HFXUH WKH IRXU ��� EUDFNHWV WR WKH H[WHULRU RI WKH FXVWRPHUV SDQHO ZLWK WKH
KDUGZDUH SURYLGHG�

�� 6HFXUH WKH &RQWURO WR WKH &XVWRPHUV 3DQHO XVLQJ WKH KDUGZDUH SURYLGHG�

.H\SDG ,QVWDOODWLRQ

3URFHGXUH�

�� 5HIHU WR WKH 5HPRWH .H\SDG ,QVWDOODWLRQ SURFHGXUH DQG PRXQW WKH NH\SDG�

�� &RQQHFW WKH NH\SDG FDEOH WR WKH NH\SDG FRQQHFWRU RI WKH PDLQ FRQWURO ERDUG�
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2SWLRQDO 5HPRWH .H\SDG ,QVWDOODWLRQ 7KH NH\SDG PD\ EH UHPRWHO\ PRXQWHG XVLQJ RSWLRQDO %DOGRU NH\SDG
H[WHQVLRQ FDEOH� .H\SDG DVVHPEO\ �ZKLWH � '&�����$���� JUD\ � '&�����$���� FRPHV
FRPSOHWH ZLWK WKH VFUHZV DQG JDVNHW UHTXLUHG WR PRXQW LW WR DQ HQFORVXUH� :KHQ WKH
NH\SDG LV SURSHUO\ PRXQWHG WR D 1(0$ 7\SH �; LQGRRU HQFORVXUH� LW UHWDLQV WKH 7\SH �;
LQGRRU UDWLQJ�

7RROV 5HTXLUHG�
� &HQWHU SXQFK� WDS KDQGOH� VFUHZGULYHUV �3KLOOLSV DQG VWUDLJKW� DQG FUHVFHQW

ZUHQFK�
� ���� WDS DQG ��� GULOO ELW �IRU WDSSHG PRXQWLQJ KROHV� RU ��� GULOO �IRU FOHDUDQFH

PRXQWLQJ KROHV��
� ������ VWDQGDUG NQRFNRXW SXQFK ��������� QRPLQDO GLDPHWHU��
� 579 VHDODQW�
� ��� ���� QXWV DQG ORFN ZDVKHUV�
� ([WHQGHG ���� VFUHZV �VRFNHW ILOOLVWHU� DUH UHTXLUHG LI WKH PRXQWLQJ VXUIDFH LV

WKLFNHU WKDQ �� JDXJH DQG LV QRW WDSSHG �FOHDUDQFH PRXQWLQJ KROHV��
� 5HPRWH NH\SDG PRXQWLQJ WHPSODWH� $ WHDU RXW FRS\ LV SURYLGHG DW WKH HQG RI

WKLV PDQXDO IRU \RXU FRQYHQLHQFH� �3KRWR FRS\ RU WHDU RXW��
0RXQWLQJ ,QVWUXFWLRQ� )RU WDSSHG PRXQWLQJ KROHV

�� /RFDWH D IODW �� ZLGH [ ���� PLQLPXP KLJK PRXQWLQJ VXUIDFH� 0DWHULDO VKRXOG
EH VXIILFLHQW WKLFNQHVV ��� JDXJH PLQLPXP��

�� 3ODFH WKH WHPSODWH RQ WKH PRXQWLQJ VXUIDFH RU PDUN WKH KROHV DV VKRZQ�
�� $FFXUDWHO\ FHQWHU SXQFK WKH � PRXQWLQJ KROHV �PDUNHG $� DQG WKH ODUJH

NQRFNRXW �PDUNHG %��
�� 'ULOO IRXU ��� PRXQWLQJ KROHV �$�� 7KUHDG HDFK KROH XVLQJ DQ ���� WDS�
�� /RFDWH WKH ������ NQRFNRXW FHQWHU �%� DQG SXQFK XVLQJ WKH PDQXIDFWXUHUV

LQVWUXFWLRQV�
�� 'HEXU NQRFNRXW DQG PRXQWLQJ KROHV PDNLQJ VXUH WKH SDQHO VWD\V FOHDQ DQG IODW�
�� $SSO\ 579 WR WKH � KROHV PDUNHG �$��
�� $VVHPEOH WKH NH\SDG WR WKH SDQHO� 8VH ����� VFUHZV� QXWV DQG ORFN ZDVKHUV�
�� )URP WKH LQVLGH RI WKH SDQHO� DSSO\ 579 RYHU HDFK RI WKH IRXU PRXQWLQJ VFUHZV

DQG QXWV� &RYHU D ���� DUHD DURXQG HDFK VFUHZ ZKLOH PDNLQJ VXUH WR FRPSOHWHO\
HQFDSVXODWH WKH QXW DQG ZDVKHU�

0RXQWLQJ ,QVWUXFWLRQV� )RU FOHDUDQFH PRXQWLQJ KROHV
�� /RFDWH D IODW �� ZLGH [ ���� PLQLPXP KLJK PRXQWLQJ VXUIDFH� 0DWHULDO VKRXOG

EH VXIILFLHQW WKLFNQHVV ��� JDXJH PLQLPXP��
�� 3ODFH WKH WHPSODWH RQ WKH PRXQWLQJ VXUIDFH RU PDUN WKH KROHV DV VKRZQ RQ WKH

WHPSODWH�
�� $FFXUDWHO\ FHQWHU SXQFK WKH � PRXQWLQJ KROHV �PDUNHG $� DQG WKH ODUJH

NQRFNRXW �PDUNHG %��
�� 'ULOO IRXU ��� FOHDUDQFH KROHV �$��
�� /RFDWH WKH ������ NQRFNRXW FHQWHU �%� DQG SXQFK XVLQJ WKH PDQXIDFWXUHUV

LQVWUXFWLRQV�
�� 'HEXU NQRFNRXW DQG PRXQWLQJ KROHV PDNLQJ VXUH WKH SDQHO VWD\V FOHDQ DQG IODW�
�� $SSO\ 579 WR WKH � KROHV PDUNHG �$��
�� $VVHPEOH WKH NH\SDG WR WKH SDQHO� 8VH ����� VFUHZV� QXWV DQG ORFN ZDVKHUV�
�� )URP WKH LQVLGH RI WKH SDQHO� DSSO\ 579 RYHU HDFK RI WKH IRXU PRXQWLQJ VFUHZV

DQG QXWV� &RYHU D ���� DUHD DURXQG HDFK VFUHZ ZKLOH PDNLQJ VXUH WR FRPSOHWHO\
HQFDSVXODWH WKH QXW DQG ZDVKHU�
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(OHFWULFDO ,QVWDOODWLRQ ,QWHUFRQQHFWLRQ ZLULQJ LV UHTXLUHG EHWZHHQ WKH PRWRU FRQWURO� $& SRZHU VRXUFH� PRWRU�
KRVW FRQWURO DQG DQ\ RSHUDWRU LQWHUIDFH VWDWLRQV� 8VH OLVWHG FORVHG ORRS FRQQHFWRUV WKDW
DUH RI DSSURSULDWH VL]H IRU ZLUH JDXJH EHLQJ XVHG� &RQQHFWRUV DUH WR EH LQVWDOOHG XVLQJ
FULPS WRRO VSHFLILHG E\ WKH PDQXIDFWXUHU RI WKH FRQQHFWRU� 2QO\ &ODVV � ZLULQJ VKRXOG EH
XVHG�

%DOGRU 6HULHV ��+ FRQWUROV IHDWXUH 8/ DSSURYHG DGMXVWDEOH PRWRU RYHUORDG SURWHFWLRQ
VXLWDEOH IRU PRWRUV UDWHG DW QR OHVV WKDQ ��� RI WKH RXWSXW UDWLQJ RI WKH FRQWURO� 2WKHU
JRYHUQLQJ DJHQFLHV VXFK DV 1(& PD\ UHTXLUH VHSDUDWH RYHU��FXUUHQW SURWHFWLRQ� 7KH
LQVWDOOHU RI WKLV HTXLSPHQW LV UHVSRQVLEOH IRU FRPSO\LQJ ZLWK WKH 1DWLRQDO (OHFWULF &RGH
DQG DQ\ DSSOLFDEOH ORFDO FRGHV ZKLFK JRYHUQ VXFK SUDFWLFHV DV ZLULQJ SURWHFWLRQ�
JURXQGLQJ� GLVFRQQHFWV DQG RWKHU FXUUHQW SURWHFWLRQ�

6\VWHP *URXQGLQJ %DOGRU &RQWUROV DUH GHVLJQHG WR EH SRZHUHG IURP VWDQGDUG WKUHH SKDVH OLQHV WKDW DUH
HOHFWULFDOO\ V\PPHWULFDO ZLWK UHVSHFW WR JURXQG� 6\VWHP JURXQGLQJ LV DQ LPSRUWDQW VWHS LQ
WKH RYHUDOO LQVWDOODWLRQ WR SUHYHQW SUREOHPV� 7KH UHFRPPHQGHG JURXQGLQJ PHWKRG LV
VKRZQ LQ )LJXUH ��� DQG ����

&DXWLRQ� %DOGRU UHFRPPHQGV QRW XVLQJ ´*URXQGHG /HJ 'HOWDµ WUDQVIRUPHU
SRZHU OHDGV WKDW PD\ FUHDWH JURXQG ORRSV DQG GHJUDGH V\VWHP
SHUIRUPDQFH� ,QVWHDG� ZH UHFRPPHQG XVLQJ D IRXU ZLUH :\H�

)LJXUH ��� 5HFRPPHQGHG 6\VWHP *URXQGLQJ �� (/

/�

$&
0DLQ
6XSSO\

6DIHW\
*URXQG

'ULYHQ (DUWK
*URXQG 5RG
�3ODQW *URXQG�

)RXU :LUH
´:\Hµ

/�

/�

/�

(DUWK

/2&$/

6+,)7

',63

5(6(7

352*

(17(5

-2*

6723

5(9

):'

/� /� 7� 7� 7�

6HULHV +

/LQH
5HDFWRU

/RDG
5HDFWRU

5RXWH DOO � ZLUHV /�� /�� /� DQG (DUWK
�*URXQG� WRJHWKHU LQ FRQGXLW RU FDEOH�

5RXWH DOO � ZLUHV 7�� 7�� 7� DQG 0RWRU
*URXQG WRJHWKHU LQ FRQGXLW RU FDEOH�

&RQQHFW DOO ZLUHV �LQFOXGLQJ PRWRU JURXQG�
LQVLGH WKH PRWRU WHUPLQDO ER[�

*URXQG SHU 1(& DQG
/RFDO FRGHV�

1RWH� $ OLQH UHDFWRU LV UHFRPPHQGHG
DQG PXVW EH RUGHUHG VHSDUDWHO\�

1RWH� $ ORDG UHDFWRU LV UHFRPPHQGHG
DQG PXVW EH RUGHUHG VHSDUDWHO\�
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)LJXUH ��� 5HFRPPHQGHG 6\VWHP *URXQGLQJ �� (.

/�

$&
0DLQ
6XSSO\

6DIHW\
*URXQG

'ULYHQ (DUWK
*URXQG 5RG
�3ODQW *URXQG�

)RXU :LUH
´:\Hµ

/�

/�

/�

(DUWK

/2&$/

6+,)7

',63

5(6(7

352*

(17(5

-2*

6723

5(9

):'

/� /� 7� 7� 7�

6HULHV +

%RRVW
5HJXODWRU 2SWLRQDO

/RDG
5HDFWRU

5RXWH DOO � ZLUHV /�� /�� /� DQG (DUWK
�*URXQG� WRJHWKHU LQ FRQGXLW RU FDEOH�

5RXWH DOO � ZLUHV 7�� 7�� 7� DQG 0RWRU
*URXQG WRJHWKHU LQ FRQGXLW RU FDEOH�

&RQQHFW DOO ZLUHV �LQFOXGLQJ PRWRU JURXQG�
LQVLGH WKH PRWRU WHUPLQDO ER[�

*URXQG SHU 1(& DQG
/RFDO FRGHV�

/LQH
5HDFWRU

1RWH� :LULQJ VKRZQ IRU FODULW\ RI JURXQGLQJ
PHWKRG RQO\� 1RW UHSUHVHQWDWLYH RI
DFWXDO WHUPLQDO EORFN ORFDWLRQ�1RWH� $ OLQH UHDFWRU LV UHTXLUHG DQG

PXVW EH RUGHUHG VHSDUDWHO\�

1RWH� $ ORDG UHDFWRU LV KLJKO\ UHFRPPHQGHG
DQG PXVW EH RUGHUHG VHSDUDWHO\�

1RWH� $ ERRVW UHJXODWRU LV UHTXLUHG DQG
SURYLGHG ZLWK HDFK PRGHO (. FRQWURO�

8QJURXQGHG 'LVWULEXWLRQ 6\VWHP
:LWK DQ XQJURXQGHG SRZHU GLVWULEXWLRQ V\VWHP LW LV SRVVLEOH WR KDYH D FRQWLQXRXV FXUUHQW
SDWK WR JURXQG WKURXJK WKH 029 GHYLFHV� 7R DYRLG HTXLSPHQW GDPDJH� DQ ,VRODWLRQ
WUDQVIRUPHU ZLWK D JURXQGHG VHFRQGDU\ LV UHFRPPHQGHG� 7KLV SURYLGHV WKUHH SKDVH $&
SRZHU WKDW LV V\PPHWULFDO ZLWK UHVSHFW WR JURXQG�

,QSXW 3RZHU &RQGLWLRQLQJ
%DOGRU FRQWUROV DUH GHVLJQHG IRU GLUHFW FRQQHFWLRQ WR VWDQGDUG WKUHH SKDVH OLQHV WKDW DUH
HOHFWULFDOO\ V\PPHWULFDO ZLWK UHVSHFW WR JURXQG� &HUWDLQ SRZHU OLQH FRQGLWLRQV PXVW EH
DYRLGHG� $Q $& OLQH UHDFWRU RU DQ LVRODWLRQ WUDQVIRUPHU PD\ EH UHTXLUHG IRU VRPH SRZHU
FRQGLWLRQV�

: %DOGRU 6HULHV + FRQWUROV UHTXLUH D PLQLPXP OLQH LPSHGDQFH RI �� IRU DOO VL]HV�

: ,I WKH IHHGHU RU EUDQFK FLUFXLW WKDW SURYLGHV SRZHU WR WKH FRQWURO KDV
SHUPDQHQWO\ FRQQHFWHG SRZHU IDFWRU FRUUHFWLRQ FDSDFLWRUV� DQ LQSXW $& OLQH
UHDFWRU RU DQ LVRODWLRQ WUDQVIRUPHU PXVW EH FRQQHFWHG EHWZHHQ WKH SRZHU IDFWRU
FRUUHFWLRQ FDSDFLWRUV DQG WKH FRQWURO�

: ,I WKH IHHGHU RU EUDQFK FLUFXLW WKDW SURYLGHV SRZHU WR WKH FRQWURO KDV SRZHU
IDFWRU FRUUHFWLRQ FDSDFLWRUV WKDW DUH VZLWFKHG RQ OLQH DQG RII OLQH� WKH FDSDFLWRUV
PXVW QRW EH VZLWFKHG ZKLOH WKH FRQWURO LV FRQQHFWHG WR WKH $& SRZHU OLQH� ,I WKH
FDSDFLWRUV DUH VZLWFKHG RQ OLQH ZKLOH WKH FRQWURO LV VWLOO FRQQHFWHG WR WKH $&
SRZHU OLQH� DGGLWLRQDO SURWHFWLRQ LV UHTXLUHG� 7966 �7UDQVLHQW 9ROWDJH 6XUJH
6XSSUHVVRU� RI WKH SURSHU UDWLQJ PXVW EH LQVWDOOHG EHWZHHQ WKH $& OLQH UHDFWRU
RU DQ LVRODWLRQ WUDQVIRUPHU DQG WKH $& LQSXW WR WKH FRQWURO�
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/RDG 5HDFWRUV /LQH UHDFWRUV PD\ EH XVHG DW WKH FRQWURO RXWSXW WR WKH PRWRU� :KHQ XVHG WKLV ZD\� WKH\ DUH
FDOOHG /RDG 5HDFWRUV� /RDG UHDFWRUV VHUYH VHYHUDO IXQFWLRQV WKDW LQFOXGH�

: 3URWHFW WKH FRQWURO IURP D VKRUW FLUFXLW DW WKH PRWRU�

: /LPLW WKH UDWH RI ULVH RI PRWRU VXUJH FXUUHQWV�

: 6ORZLQJ WKH UDWH RI FKDQJH RI SRZHU WKH FRQWURO GHOLYHUV WR WKH PRWRU�

/RDG UHDFWRUV VKRXOG EH LQVWDOOHG DV FORVH WR WKH FRQWURO DV SRVVLEOH� 6HOHFW WKH ORDG
UHDFWRU WKDW PDWFKHV WKH IXOO ORDG DPSHUHV �)/$� VWDWHG RQ WKH QDPHSODWH RI WKH PRWRU
\RX DUH XVLQJ�

$& 0DLQ &LUFXLW
3RZHU 'LVFRQQHFW $ SRZHU GLVFRQQHFW VKRXOG EH LQVWDOOHG EHWZHHQ WKH LQSXW SRZHU VHUYLFH DQG WKH FRQWURO

IRU D IDLO VDIH PHWKRG WR GLVFRQQHFW SRZHU� 7KH FRQWURO ZLOO UHPDLQ LQ D SRZHUHG�XS
FRQGLWLRQ XQWLO DOO LQSXW SRZHU LV UHPRYHG IURP WKH FRQWURO DQG WKH LQWHUQDO EXV YROWDJH LV
GHSOHWHG�

3URWHFWLYH 'HYLFHV 5HFRPPHQGHG IXVH VL]HV DUH EDVHG RQ WKH IROORZLQJ�
���� RI PD[LPXP FRQWLQXRXV FXUUHQW IRU WLPH GHOD\�
���� RI PD[LPXP FRQWLQXRXV FXUUHQW IRU )DVW RU 9HU\ )DVW DFWLRQ�

1RWH� 7KHVH JHQHUDO VL]H UHFRPPHQGDWLRQV GR QRW FRQVLGHU KDUPRQLF FXUUHQWV RU
DPELHQW WHPSHUDWXUHV JUHDWHU WKDQ ���&�

%H VXUH D VXLWDEOH LQSXW SRZHU SURWHFWLRQ GHYLFH LV LQVWDOOHG� 8VH WKH UHFRPPHQGHG
FLUFXLW EUHDNHU RU IXVHV OLVWHG LQ WDEOHV ��� WKURXJK ��� �:LUH 6L]H DQG 3URWHFWLRQ
'HYLFHV�� ,QSXW DQG RXWSXW ZLUH VL]H LV EDVHG RQ WKH XVH RI FRSSHU FRQGXFWRU ZLUH UDWHG
DW �� �&� 7KH WDEOH LV VSHFLILHG IRU 1(0$ % PRWRUV�

&LUFXLW %UHDNHU� � SKDVH� WKHUPDO PDJQHWLF�
(TXDO WR *( W\SH 7+4 RU 7(% IRU ��� 9$& RU
*( W\SH 7(' IRU ��� 9$&

)DVW $FWLRQ )XVHV� ��� 9$&� %XVV .71
��� 9$&� %XVV .76 WR ���$ �.78 ��� � ����$�

9HU\ )DVW $FWLRQ� ��� 9$&� %XVV --1
��� 9$&� %XVV --6

7LPH 'HOD\ )XVHV� ��� 9$&� %XVV )51
��� 9$&� %XVV )56 WR ���$ �./8 ��� � ����$�
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:LUH 6L]H DQG 3URWHFWLRQ 'HYLFHV
7DEOH ��� 6HULHV ��+ :LUH 6L]H DQG 3URWHFWLRQ 'HYLFHV

���9$& &RQWUROV �� 3KDVH�

&RQWURO 2 WS W ,QSXW )XVH :LUH *DXJH&RQWURO 2XWSXW ,QSXW %UHDNHU
,QSXW )XVH :LUH *DXJH&RQWURO 2XWSXW

3RZHU 5DWLQJ ,QSXW %UHDNHU
)DVW $FWLQJ 7LPH 'HOD\ $:* PP�

���� � � � �� ����
� � � � �� ����
� �� �� � �� ����
� �� �� �� �� ����
� �� �� �� �� ����
��� �� �� �� �� ����
�� �� �� �� �� ����
�� �� �� �� � ����
�� �� �� �� � ����
�� �� ��� �� � ����
�� ��� ��� ��� � ����
�� ��� ��� ��� � ����
�� ��� ��� ��� � ����
�� ��� ��� ��� ��� ����
�� ��� ��� ��� ��� ����

1RWH� $OO ZLUH VL]HV DUH EDVHG RQ ���& FRSSHU ZLUH� +LJKHU WHPSHUDWXUH VPDOOHU JDXJH ZLUH PD\ EH XVHG SHU 1(&
DQG ORFDO FRGHV� 5HFRPPHQGHG IXVHV�EUHDNHUV DUH EDVHG RQ ���& DPELHQW� PD[LPXP FRQWLQXRXV FRQWURO
RXWSXW FXUUHQW DQG QR KDUPRQLF FXUUHQW�
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*HQHUDO ,QIRUPDWLRQ
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7DEOH ��� 6HULHV ��+ :LUH 6L]H DQG 3URWHFWLRQ 'HYLFHV
���9$& &RQWUROV �� 3KDVH�

&RQWURO 2XWSXW ,QSXW ,QSXW )XVH :LUH *DXJH&RQWURO 2XWSXW
3 5 WL

,QSXW
% N

,QSXW )XVH :LUH *DXJHS
3RZHU 5DWLQJ

S
%UHDNHU )DVW $FWLQJ 7LPH 'HOD\ $:* PP�

���� � � � �� ����
� � � ��� �� ����
� � � ��� �� ����
� � � ��� �� ����
� �� �� �� �� ����
��� �� ���� �� �� ����
�� �� �� ���� �� ����
�� �� �� �� �� ����
�� �� �� �� �� ����
�� �� �� �� � ����
�� �� �� �� � ����
�� �� �� �� � ����
�� �� ��� �� � ����
�� ��� ��� ��� � ����
�� ��� ��� ��� � ����
��� ��� ��� ��� � ����
��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ��� ��� �����
��� ��� ��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ��� ��� ����
��� ��� ��� ��� ��� ��� ��� �����
��� ��� ��� ��� ��� ���0&0 ��� �����

1RWH� $OO ZLUH VL]HV DUH EDVHG RQ ���& FRSSHU ZLUH� +LJKHU WHPSHUDWXUH VPDOOHU JDXJH ZLUH PD\ EH XVHG SHU 1(&
DQG ORFDO FRGHV� 5HFRPPHQGHG IXVHV�EUHDNHUV DUH EDVHG RQ ���& DPELHQW� PD[LPXP FRQWLQXRXV FRQWURO
RXWSXW FXUUHQW DQG QR KDUPRQLF FXUUHQW�
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6LQJOH 3KDVH 2SHUDWLRQ
6LQJOH SKDVH RSHUDWLRQ LV QRW SRVVLEOH IRU 6HULHV ��+ /LQH 5HJHQ &RQWUROV�

2SHUDWLQJ WKH &RQWURO DW D 5HGXFHG ,QSXW 9ROWDJH
6HULHV ��+ &RQWUROV XVH D '& %XV UHJXODWLRQ WHFKQLTXH WKDW SURYLGHV IXOO RXWSXW YROWDJH
����9$& IRU ���9$& &RQWUROV� RU ���9$& IRU ���9$& FRQWUROV� IRU WKH IXOO LQSXW YROWDJH
UDQJH� +RZHYHU� DW UHGXFHG LQSXW YROWDJHV WKH RXWSXW FXUUHQW RI WKH FRQWURO PD\ KDYH WR
EH GHUDWHG� 7DEOH ��� OLVWV WKH � GHUDWLQJ RI WKH RXWSXW FXUUHQW IRU YDULRXV PRWRU YROWDJH
UDWLQJV DQG LQSXW SRZHU YROWDJH OHYHOV WR WKH FRQWURO�

7DEOH ��� 2XWSXW &XUUHQW 'HUDWLQJ DW 5HGXFHG ,QSXW 9ROWDJHV ����.+] 3:0�

,QSXW 9ROWDJH � RI 2XWSXW &XUUHQW DIWHU 'HUDWLQJ
���9$& &RQWURO ���9$& &RQWURO �������9$& 0RWRU �������9$& 0RWRU �������9$& 0RWRU

���9$& ���9$& ��� ��� ���
���9$& ���9$& ��� ��� ���
���9$& ���9$& ��� ��� ����
���9$& ���9$& ���� ���� ����
���9$& ���9$& ���� ���� ����

)RU H[DPSOH�
$ ���9$& &RQWURO WKDW KDV D ���9$& LQSXW OLQH FDQ SURYLGH ��� RI WKH UDWHG FXUUHQW WR D
���9$& PRWRU� ,Q WKH 6HFWLRQ � VSHFLILFDWLRQV ZH ILQG RXU H[DPSOH ��+3 FRQWURO LV
,'��+����(/ KDV D FRQWLQXRXV FXUUHQW UDWLQJ RI �� $PSV� 7KH GHUDWHG FXUUHQW FDQ EH
FDOFXODWHG DV IROORZV� ��$ [ ���  ����$ GHUDWHG YDOXH�
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+DUGZDUH &KDQJHV IRU 5HGXFHG 9ROWDJH ,QSXW

6L]H &�� '��'� (� ) DQG *� FRQWUROV DOO UHTXLUH PRGLILFDWLRQ IRU RSHUDWLRQ DW D UHGXFHG
OLQH YROWDJH �OHVV WKDQ UDWHG QRPLQDO�� 7DEOH ��� GHILQHV WKH PRGLILFDWLRQV IRU HDFK
HQFORVXUH VL]H� )LJXUH ��� VKRZV WKH ORFDWLRQV RI WKH WUDQVIRUPHU ORFDWLRQV IRU HDFK
HQFORVXUH VL]H�

7DEOH ��� +DUGZDUH FKDQJHV IRU �������9$& RSHUDWLRQ

(QFORVXUH
6L]H

&RQWURO
7UDQVIRUPHU
7DS &KDQJH

&RQWDFWRU
7UDQVIRUPHU
7DS &KDQJH

)XVH %ORFN
&RQQHFWLRQ
&KDQJH

&� <HV 1R
'� <HV 1R
' <HV 1R
( <HV <HV
) <HV <HV
*� 1R <HV <HV

)LJXUH ��� &RQWURO DQG &RQWDFWRU 7UDQVIRUPHU /RFDWLRQV
&RQWURO 6L]HV
&�� '� '�

/RJLF &RQWURO
%RDUG

&RQWURO
7UDQVIRUPHU

&RQWURO 6L]H
(

&RQWURO 6L]H
)

&RQWURO
7UDQVIRUPHU

&RQWDFWRU
7UDQVIRUPHU

,QSXW
&RQWDFWRU

&RQWURO 6L]H
*�

&RQWDFWRU
7UDQVIRUPHU

)DQ
7UDQVIRUPHUV

,QSXW
&RQWDFWRU

&RQWURO
7UDQVIRUPHU

&RQWDFWRU
7UDQVIRUPHU,QSXW

&RQWDFWRU

1RW GUDZQ WR VFDOH RU SURSRUWLRQ

6ZLQJ RXW SDQHO

)XVH
%ORFN

[IPU [IPU



���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

6L]H &�� '� '� (� DQG ) VL]H FRQWURO SURFHGXUH�

&RQWURO 7UDQVIRUPHU
�� 7HUPLQDWH GULYH RSHUDWLRQ DQG GLVDEOH WKH FRQWURO�

�� 5HPRYH DOO SRZHU VRXUFHV IURP WKH FRQWURO� ,I SRZHU KDV EHHQ DSSOLHG� ZDLW DW
OHDVW � PLQXWHV IRU EXV FDSDFLWRUV WR GLVFKDUJH�

�� 5HPRYH RU RSHQ WKH IURQW FRYHU�

�� 5HPRYH WKH ZLUH IURP WHUPLQDO � RI WKH FRQWURO WUDQVIRUPHU�

�� 3ODFH WKH ZLUH WKDW ZDV UHPRYHG IURP WHUPLQDO � RQWR WHUPLQDO ��

�� ,QVWDOO RU FORVH WKH IURQW FRYHU�

&RQWDFWRU 7UDQVIRUPHU
2QO\ VL]H ( DQG ) FRQWUROV UHTXLUH D FKDQJH RI WKH FRQWDFWRU WUDQVIRUPHU WDS�
6HH )LJXUH ���� 8VH WKH WDSV �+� WR +�� WKDW DUH FRUUHFW IRU WKH LQSXW YROWDJH�

)LJXUH ��� &RQWDFWRU 7UDQVIRUPHU 7DS &KDQJH ���� ����9$& ,QSXW�

+�

+�

+�

+�

���9$&

���9$&

���9$&

���9$&

+�

9ROWDJH 7DSV

���
�������
���
���

+� �� +�
+� �� +�
+� �� +�
+� �� +�

)UHTXHQF\

�� � ��
+]
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6L]H *�FRQWURO SURFHGXUH� �5HIHU WR )LJXUH �����

&RQWURO 7UDQVIRUPHU
�� %H VXUH GULYH RSHUDWLRQ LV WHUPLQDWHG DQG FRQWURO LV GLVDEOHG�

�� 5HPRYH DOO SRZHU VRXUFHV IURP WKH FRQWURO� ,I SRZHU KDV EHHQ DSSOLHG� ZDLW DW
OHDVW � PLQXWHV IRU EXV FDSDFLWRUV WR GLVFKDUJH�

�� 5HPRYH RU RSHQ WKH IURQW FRYHU� /RFDWH WKH FRQWURO WUDQVIRUPHU IXVH EORFN
�VHH )LJXUH �����

�� 5HPRYH WKH ZLUHV IURP WKH WZR ULJKW VLGH WHUPLQDOV ����9$& FRQQHFWLRQ��

�� 3ODFH WKH ZLUHV RQ WKH FHQWHU WHUPLQDOV DV VKRZQ ����9$& FRQQHFWLRQ��

�� ,QVWDOO RU FORVH WKH IURQW FRYHU�

)LJXUH ��� &RQILJXULQJ WKH &RQWURO 7UDQVIRUPHU )XVH %ORFN IRU ��� � ��� 9$& ,QVWDOODWLRQ

���9$&

&RQQHFWLRQ

�������9$&

&RQQHFWLRQ

)RU )XVH %ORFN� ORFDWLRQ UHIHU WR )LJXUH ����
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)LJXUH ��� 6HULHV ��+ &RQWURO
0RWRU &RQWURO %RDUG([SDQVLRQ %RDUG

.H\SDG

&RQQHFWRU

-3�

6HH UHFRPPHQGHG 7HUPLQDO 7LJKWHQLQJ 7RUTXHV LQ 6HFWLRQ ��

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

,QSXW �

,QSXW �

,QSXW �

,QSXW �

,QSXW �

,QSXW �

,QSXW �

,QSXW �

,QSXW &RPPRQ

-�

$QDORJ *1'
$QDORJ ,QSXW �
3RW 5HIHUHQFH

$QDORJ ,QSXW ��

$QDORJ ,QSXW ���

$QDORJ 2XW �

$QDORJ 2XW �

2XWSXW &RPPRQ

2SWR 2XW ��

2SWR 2XW ��

2SWR 2XW ��

2SWR 2XW ��

,QSXW �

�
�
�

�

�

�

�

-3�-� 7HUPLQDO 6WULS

� � �

�

�

�

7DEOH ��� &RQWURO %RDUG -XPSHUV

-XPSHU -XPSHU 3RVLWLRQ 'HVFULSWLRQ RI -XPSHU 3RVLWLRQ 6HWWLQJ
-3� ���� ��� +] 0D[LPXP 2XWSXW )UHTXHQF\�

���� ��� +] 0D[LPXP 2XWSXW )UHTXHQF\� �)DFWRU\ 6HWWLQJ�
-3� ���� �����P$ 6SHHG &RPPDQG 6LJQDO�

���� ��� RU ����9'& 6SHHG &RPPDQG 6LJQDO� �)DFWRU\ 6HWWLQJ�
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$& ,QSXW 3RZHU 	 0RWRU &RQQHFWLRQV
$& SRZHU DQG PRWRU FRQQHFWLRQV DUH GLIIHUHQW IRU FRQWUROV WKDW KDYH D PRGHO QXPEHU
VXIIL[ RI ´(/µ DQG ´(.µ� %H VXUH WR XVH WKH FRUUHFW SURFHGXUH IRU \RXU FRQWURO�

&DXWLRQ� 'R QRW XVH SRZHU IDFWRU FRUUHFWLRQ FDSDFLWRUV DW WKH LQSXW SRZHU
OLQHV WR WKH ��+ /LQH 5HJHQ FRQWURO� ,QVWDOOLQJ SRZHU IDFWRU
FRUUHFWLRQ FDSDFLWRUV PD\ GDPDJH WKH FRQWURO�

1RWH� ´(.µ &RQWUROV DUH LQSXW SKDVH VHQVLWLYH� %H VXUH DOO FRQQHFWLRQV DUH FRUUHFW�

´(/µ VXIIL[
7KH $& SRZHU DQG PRWRU FRQQHFWLRQV DUH VKRZQ LQ )LJXUH ���� 2YHUORDGV DUH QRW
UHTXLUHG� 7KH ��+ FRQWURO KDV DQ HOHFWURQLF ,�W PRWRU RYHUORDG SURWHFWLRQ� ,I PRWRU
RYHUORDGV DUH GHVLUHG� WKH\ VKRXOG EH VL]HG DFFRUGLQJ WR WKH PDQXIDFWXUHUV VSHFLILFDWLRQV
DQG LQVWDOOHG EHWZHHQ WKH PRWRU DQG WKH 7�� 7� DQG 7� WHUPLQDOV RI WKH FRQWURO�

&DXWLRQ� 'R QRW FRQQHFW $& SRZHU WR WKH 0RWRU WHUPLQDOV 7�� 7� DQG 7��
&RQQHFWLQJ $& SRZHU WR WKHVH WHUPLQDOV PD\ UHVXOW LQ GDPDJH WR
WKH FRQWURO�

&DXWLRQ� %DOGRU UHFRPPHQGV QRW XVLQJ ´*URXQGHG /HJ 'HOWDµ WUDQVIRUPHU
SRZHU OHDGV WKDW PD\ FUHDWH JURXQG ORRSV DQG GHJUDGH V\VWHP
SHUIRUPDQFH� ,QVWHDG� ZH UHFRPPHQG XVLQJ D IRXU ZLUH :\H�

�� &RQQHFW WKH LQFRPLQJ $& SRZHU ZLUHV IURP WKH SURWHFWLRQ GHYLFHV WR WHUPLQDOV
$�� %� DQG &� DW WKH �� OLQH UHDFWRU�

�� &RQQHFW $�� %� DQG &� �� OLQH UHDFWRU WHUPLQDOV WR WKH /�� /� DQG /� SRZHU
LQSXW WHUPLQDOV RI WKH FRQWURO�

�� 
 &RQQHFW HDUWK JURXQG WR WKH ´ µ RI WKH FRQWURO� %H VXUH WR FRPSO\ ZLWK ORFDO
FRGHV�

�� &RQQHFW WKH WKUHH SKDVH SRZHU OHDGV RI WKH $& PRWRU WR WHUPLQDOV 7�� 7�� DQG
7� RI WKH FRQWURO�

�� 
 &RQQHFW PRWRU JURXQG ZLUH WR WKH ´ µ RI WKH FRQWURO� %H VXUH WR FRPSO\ ZLWK
DOO DSSOLFDEOH FRGHV�


 *URXQGLQJ E\ XVLQJ FRQGXLW RU SDQHO FRQQHFWLRQ LV QRW DGHTXDWH� $ VHSDUDWH
FRQGXFWRU RI WKH SURSHU VL]H PXVW EH XVHG DV D JURXQG FRQGXFWRU�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

)LJXUH ��� ´(/µ &RQWURO � 3KDVH $& 3RZHU DQG 0RWRU &RQQHFWLRQV

2SWLRQDO &RQQHFWLRQ RI
/RDG 5HDFWRU DQG 0�&RQWDFWRU

/� /� /�

$OWHUQDWH 

)XVH

&RQQHFWLRQ
1RWH �

/� /� /�

/� /� /�


 &LUFXLW
%UHDNHU

(DUWK


 2SWLRQDO FRPSRQHQWV QRW SURYLGHG ZLWK ��+ &RQWURO�


 $& 0RWRU

6HH 5HFRPPHQGHG 7LJKWHQLQJ 7RUTXHV LQ 6HFWLRQ ��

1RWH �

1RWH �

%DOGRU
6HULHV ��+;;;��(/

&RQWURO


2SWLRQDO
/LQH

5HDFWRU

1RWH �

1RWH �

1RWH �


2SWLRQDO
/RDG

5HDFWRU

1RWH �

$� %� &�

$� %� &�

$� %� &�

$� %� &�

7� 7� 7�

1RWH �

$� %� &�

1RWHV�

�� 6HH 3URWHFWLRQ 'HYLFHV GHVFULEHG LQ WKLV VHFWLRQ�

�� 6KLHOG ZLUHV LQVLGH D PHWDO FRQGXLW�

�� &RQGXLW VKRXOG EH FRQQHFWHG VR WKDW LW DFWV DV DQ XQEURNHQ
VKLHOG IURP $& /LQH WR WKH HQFORVXUH RU HQFORVXUH WR WKH PRWRU�

�� �� /LQH 5HDFWRU LV UHTXLUHG DW LQSXW�

�� 6HH /RDG 5HDFWRUV GHVFULEHG LQ WKLV VHFWLRQ�

�� 6HH 0�&RQWDFWRU GHVFULEHG LQ WKLV VHFWLRQ�

�� &RQQHFW JURXQG WHUPLQDO RI FRQWURO WR ´(DUWK *URXQGµ�

1RWH �

1RWH �


2SWLRQDO
/RDG

5HDFWRU

1RWH �

$� %� &�

$� %� &�

7� 7� 7�

1RWH �


 2SWLRQDO
5& 'HYLFH
(OHFWURFXEH
5*������

7�

7� 7�

*

7�

7� 7�

*

�

�
�



0 (QDEOH

-�


 0RWRU

0 0 0


 0�&RQWDFWRU
7R 3RZHU 6RXUFH

�5DWHG &RLO

9ROWDJH�

0 &RQWDFWV RI RSWLRQDO 0�&RQWDFWRU

1RWH� &ORVH ´(QDEOHµ
DIWHU ´0µ FRQWDFW FORVXUH�

1RWH �

1RWH �
1RWH �
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´(.µ VXIIL[
1RWH� ´(.µ &RQWUROV DUH LQSXW SKDVH VHQVLWLYH� %H VXUH DOO FRQQHFWLRQV DUH FRUUHFW�

&DXWLRQ� 'R QRW XVH SRZHU IDFWRU FRUUHFWLRQ FDSDFLWRUV DW WKH LQSXW SRZHU
OLQHV WR WKH ��+ /LQH 5HJHQ FRQWURO� ,QVWDOOLQJ SRZHU IDFWRU
FRUUHFWLRQ FDSDFLWRUV PD\ GDPDJH WKH FRQWURO�

7KH $& SRZHU DQG PRWRU FRQQHFWLRQV DUH VKRZQ LQ )LJXUH ���� 2YHUORDGV DUH QRW
UHTXLUHG� 7KH ��+ FRQWURO KDV DQ HOHFWURQLF ,�W PRWRU RYHUORDG SURWHFWLRQ� ,I PRWRU
RYHUORDGV DUH GHVLUHG� WKH\ VKRXOG EH VL]HG DFFRUGLQJ WR WKH PDQXIDFWXUHUV VSHFLILFDWLRQV
DQG LQVWDOOHG EHWZHHQ WKH PRWRU DQG WKH 7�� 7� DQG 7� WHUPLQDOV RI WKH FRQWURO�

&DXWLRQ� 'R QRW FRQQHFW $& SRZHU WR WKH 0RWRU WHUPLQDOV 7�� 7� DQG 7��
&RQQHFWLQJ $& SRZHU WR WKHVH WHUPLQDOV PD\ UHVXOW LQ GDPDJH WR
WKH FRQWURO�

&DXWLRQ� %DOGRU UHFRPPHQGV QRW XVLQJ ´*URXQGHG /HJ 'HOWDµ WUDQVIRUPHU
SRZHU OHDGV WKDW PD\ FUHDWH JURXQG ORRSV DQG GHJUDGH V\VWHP
SHUIRUPDQFH� ,QVWHDG� ZH UHFRPPHQG XVLQJ D IRXU ZLUH :\H�

�� &RQQHFW WKH LQFRPLQJ $& SRZHU ZLUHV IURP WKH SURWHFWLRQ GHYLFHV WR WHUPLQDOV $�� %�
DQG &� RI WKH �� OLQH UHDFWRU�

�� &RQQHFW $�� %� DQG &� �� OLQH UHDFWRU WHUPLQDOV WR WKH /�� /� DQG /� RI WKH ERRVW
UHJXODWRU�

�� &RQQHFW ;�� ;� DQG ;� ERRVW UHJXODWRU WHUPLQDOV WR ;�� ;� DQG ;� RI WKH FRQWURO�

�� 
 &RQQHFW HDUWK JURXQG WR WKH ´ µ RI WKH FRQWURO� %H VXUH WR FRPSO\ ZLWK ORFDO FRGHV�

�� &RQQHFW ERRVW UHJXODWRU WHUPLQDOV /�$� /�$ DQG /�$ WR )LOWHU WHUPLQDOV -���� -��� DQG
-����

�� &RQQHFW ILOWHU WHUPLQDOV -���� -��� DQG -��� WR FRQWURO WHUPLQDOV /�$� /�$ DQG /�$�

�� &RQQHFW WKH WKUHH SKDVH SRZHU OHDGV RI WKH $& PRWRU WR WHUPLQDOV 7�� 7�� DQG 7� RI WKH
FRQWURO�

�� 
 &RQQHFW PRWRU JURXQG ZLUH WR WKH ´ µ RI WKH FRQWURO� %H VXUH WR FRPSO\ ZLWK DOO
DSSOLFDEOH FRGHV�


 *URXQGLQJ E\ XVLQJ FRQGXLW RU SDQHO FRQQHFWLRQ LV QRW DGHTXDWH� $ VHSDUDWH FRQGXFWRU
RI WKH SURSHU VL]H PXVW EH XVHG DV D JURXQG FRQGXFWRU�

1RWHV �IRU )LJXUH �����

�� 6HH ´3URWHFWLYH 'HYLFHVµ GHVFULEHG SUHYLRXVO\ LQ WKLV VHFWLRQ�

�� 6KLHOG ZLUHV LQVLGH D PHWDO FRQGXLW�

�� 0HWDO FRQGXLW VKRXOG EH XVHG WR VKLHOG RXWSXW ZLUHV �EHWZHHQ FRQWURO DQG PRWRU��
&RQQHFW FRQGXLWV VR WKH XVH RI /RDG 5HDFWRU RU 5& 'HYLFH GRHV QRW LQWHUUXSW (0,�5),
VKLHOGLQJ�

�� �� /LQH 5HDFWRU LV UHTXLUHG DW LQSXW�

�� 6HH /RDG 5HDFWRUV LQ WKLV VHFWLRQ�

�� $ PRWRU FLUFXLW FRQWDFWRU LV UHFRPPHQGHG WR SURYLGH D SRVLWLYH GLVFRQQHFW DQG SUHYHQW
PRWRU URWDWLRQ ZKLFK FRXOG SRVH D VDIHW\ KD]DUG� &RQQHFW WKH 0�&RQWDFWRU DV VKRZQ�
7KH FRQWDFWRU VKRXOG RSHQ WKH HQDEOH LQSXW DW -��� DW OHDVW �� PVHF EHIRUH WKH PDLQ
0�FRQWDFWV RSHQ WR SUHYHQW DUFLQJ DW FRQWDFWV� 7KLV JUHDWO\ LQFUHDVHV FRQWDFWRU OLIH DQG
DOORZV XVH RI ,(& UDWHG FRQWDFWRUV�

�� &RQQHFW JURXQG WHUPLQDO RI FRQWURO WR ´(DUWK *URXQGµ�
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0RWRU %UDNH &RQQHFWLRQV )RU PRWRUV ZLWK VSULQJ VHW EUDNHV� FRQQHFW WKH EUDNH SRZHU OHDGV DQG WKH PRWRU SRZHU
OHDGV VHSDUDWHO\� %HFDXVH WKH LQYHUWHU KDV YDULDEOH YROWDJH RXWSXW WR WKH PRWRU� WKH
LQYHUWHU PD\ QRW VXSSO\ HQRXJK SRZHU DW ORZ IUHTXHQFLHV IRU SURSHU EUDNH RSHUDWLRQ� ,I
XVLQJ D PRWRU ZLWK DQ LQWHUQDOO\ FRQQHFWHG EUDNH� WKH EUDNH SRZHU OHDGV PXVW EH
FRQQHFWHG WR D VHSDUDWH SRZHU VRXUFH IRU SURSHU EUDNH RSHUDWLRQ�

0�&RQWDFWRU ,I UHTXLUHG E\ ORFDO FRGHV RU IRU VDIHW\ UHDVRQV� DQ 0�&RQWDFWRU �PRWRU FLUFXLW FRQWDFWRU�
PD\ EH LQVWDOOHG� +RZHYHU� LQFRUUHFW LQVWDOODWLRQ RU IDLOXUH RI WKH 0³FRQWDFWRU RU ZLULQJ
PD\ GDPDJH WKH FRQWURO�

&DXWLRQ� ,I DQ 0�&RQWDFWRU LV LQVWDOOHG� WKH FRQWURO PXVW EH GLVDEOHG IRU DW
OHDVW ��PVHF EHIRUH WKH 0�&RQWDFWRU LV RSHQHG� ,I WKH 0�&RQWDFWRU
LV RSHQHG ZKLOH WKH FRQWURO LV VXSSO\LQJ YROWDJH DQG FXUUHQW WR WKH
PRWRU� WKH FRQWURO PD\ EH GDPDJHG�

)LJXUH ��� 0�&RQWDFWRU 'LDJUDP

6HH 5HFRPPHQGHG 7LJKWHQLQJ 7RUTXHV LQ 6HFWLRQ ��

7� 7� 7�


 2SWLRQDO
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5*������

7�

7� 7�

*

�

�
�




0 (QDEOH
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 0RWRU
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 0�&RQWDFWRU7R 3RZHU 6RXUFH
�5DWHG &RLO
9ROWDJH�

0 &RQWDFWV RI RSWLRQDO 0�&RQWDFWRU

1RWH� &ORVH ´(QDEOHµ
DIWHU ´0µ FRQWDFW FORVXUH�

1RWH �

$ PRWRU FLUFXLW FRQWDFWRU SURYLGHV D SRVLWLYH GLVFRQQHFW RI WKH PRWRU ZLQGLQJV IURP WKH
FRQWURO� 2SHQLQJ WKH 0�&RQWDFWRU HQVXUHV WKDW WKH FRQWURO FDQQRW GULYH WKH PRWRU� 7KLV PD\
EH UHTXLUHG GXULQJ FHUWDLQ PDQXDO RSHUDWLRQV �OLNH FOHDQLQJ FXWWLQJ NQLYHV HWF��� )LJXUH ���
VKRZV KRZ DQ 0�&RQWDFWRU LV FRQQHFWHG WR WKH + VHULHV FRQWURO�



���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

&RQWURO &LUFXLW &RQQHFWLRQV
7KHUH DUH WZR FRQWURO ERDUGV LQ D 6HULHV ��+ 9HFWRU &RQWURO� 7KH &RQYHUWLQJ &RQWURO
%RDUG LV XVHG WR UHFWLI\ DQG SURFHVV WKH LQFRPLQJ SRZHU� 7KH 3RZHU 2XWSXW &RQWURO
%RDUG SURYLGHV WKH LQYHUWLQJ DQG SRZHU RXWSXW IXQFWLRQV� 7KH NH\SDG LV QRUPDOO\
FRQQHFWHG WR WKH 3RZHU 2XWSXW &RQWURO %RDUG� (DFK FRQYHUWHU ERDUG KDV LWV RZQ -�
WHUPLQDO VWULS� 7KH 3RZHU 2XWSXW &RQWURO %RDUG SURYLGHV WKH XVHU LQWHUIDFH IRU PRVW
H[WHUQDO FRQQHFWLRQV�

&RQYHUWLQJ &RQWURO %RDUG &RQQHFWLRQV

$OO QHFHVVDU\ FRQQHFWLRQV IRU WKH &RQYHUWLQJ &RQWURO %RDUG KDYH EHHQ PDGH DW WKH
IDFWRU\ SULRU WR VKLSPHQW�

7KH MXPSHU EHWZHHQ -��� DQG -���� SURYLGHV WKH HQDEOH VLJQDO WR DOORZ FRQYHUWHU
RSHUDWLRQ� 7KHVH MXPSHUV VKRXOG UHPDLQ LQVWDOOHG DW DOO WLPHV�

6RPHWLPHV LW LV QHFHVVDU\ WR WURXEOHVKRRW WKH FRQYHUWHU VHFWLRQ XVLQJ WKH LVRODWHG RSWR
RXWSXWV� )LJXUH ��� VKRZV KRZ WR FRQQHFW H[WHUQDO UHOD\V WR WKH ERDUG�

7KH IXQFWLRQ RI HDFK RSWR RXWSXW LV DV IROORZV� �WKHVH IXQFWLRQV FDQQRW EH FKDQJHG�
-���� 5HDG\
-���� $W 9ROWDJH
-���� )DXOW
-���� 2YHUWHPSHUDWXUH :DUQLQJ

)LJXUH ��� &RQYHUWLQJ &RQWURO %RDUG 2SWR 2XWSXW :LULQJ
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 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V 6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��



5HFHLYLQJ 	 ,QVWDOODWLRQ ����01���

3RZHU 2XWSXW &RQWURO %RDUG &RQQHFWLRQV �DQG &RQQHFWLRQ 'LDJUDP�

6HYHUDO RSHUDWLQJ PRGHV DUH DYDLODEOH LQ WKH 6HULHV ��+ ,QYHUWHU FRQWURO� 7KHVH
RSHUDWLQJ PRGHV GHILQH WKH EDVLF PRWRU FRQWURO VHWXS DQG WKH RSHUDWLRQ RI WKH LQSXW DQG
RXWSXW WHUPLQDOV� 7KHVH RSHUDWLQJ PRGHV DUH VHOHFWHG E\ SURJUDPPLQJ WKH 2SHUDWLQJ
0RGH SDUDPHWHU LQ WKH ,QSXW SURJUDPPLQJ %ORFN� $YDLODEOH RSHUDWLQJ PRGHV LQFOXGH�

� .H\SDG

� 6WDQGDUG 5XQ� � :LUH &RQWURO

� �� 6SHHG� � :LUH &RQWURO

� )DQ 3XPS � :LUH &RQWURO 0RGH

� )DQ 3XPS � :LUH &RQWURO 0RGH

� 6HULDO

� 3URFHVV &RQWURO

� � 6SHHG $QDORJ � :LUH

� � 6SHHG $QDORJ � :LUH

� (OHFWURQLF 3RWHQWLRPHWHU � :LUH

� (OHFWURQLF 3RWHQWLRPHWHU � :LUH

1RWH� 7KH 6HULDO 2SHUDWLQJ 0RGH UHTXLUHV WKH RSWLRQDO 56���� RU WKH RSWLRQDO
56������� 6HULDO H[SDQVLRQ ERDUG� ,QVWDOODWLRQ DQG LQVWUXFWLRQ LQIRUPDWLRQ IRU
VHULDO H[SDQVLRQ ERDUGV LV SURYLGHG LQ 6HULDO &RPPXQLFDWLRQV ([SDQVLRQ
%RDUG 0DQXDO 1R� 01����� 7KLV PDQXDO LV VKLSSHG ZLWK DOO VHULDO H[SDQVLRQ
ERDUGV�
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.H\SDG 2SHUDWLQJ 0RGH �VHH )LJXUH ����

7KH .H\SDG RSHUDWLQJ PRGH DOORZV WKH FRQWURO WR EH RSHUDWHG IURP WKH NH\SDG� ,Q WKLV
PRGH QR FRQWURO FRQQHFWLRQ ZLULQJ LV UHTXLUHG� +RZHYHU� WKH (QDEOH� 6WRS DQG ([WHUQDO
7ULS LQSXWV PD\ RSWLRQDOO\ EH XVHG� $OO RWKHU RSWR LQSXWV UHPDLQ LQDFWLYH� +RZHYHU� WKH
DQDORJ RXWSXWV DQG RSWR�RXWSXWV UHPDLQ DFWLYH DW DOO WLPHV� 7R XVH RQH RI WKH WKUHH RSWR
LQSXWV� \RX PXVW VHW WKH DVVRFLDWHG SDUDPHWHU YDOXH�

)RU RSHUDWLRQ LQ .H\SDG PRGH� VHW WKH /HYHO � ,QSXW EORFN� 2SHUDWLQJ PRGH SDUDPHWHU WR
.H\SDG� $W WKH NH\SDG SUHVV WKH /2&$/ NH\ WR FKDQJH EHWZHHQ WKH /2&$/ DQG
5(027( PRGHV� 7KH ZRUG ´/2&$/µ RU ´5HPRWHµ VKRXOG DSSHDU RQ WKH NH\SDG GLVSOD\�

7R XVH WKH (QDEOH LQSXW� -��� PXVW EH FRQQHFWHG DQG WKH /RFDO (QDEOH ,13 SDUDPHWHU LQ
WKH /HYHO � 3URWHFWLRQ EORFN PXVW EH VHW WR 21� 7KH (QDEOH OLQH LV QRUPDOO\ FORVHG�
:KHQ RSHQHG� WKH PRWRU ZLOO &2$67 WR D VWRS� :KHQ WKH HQDEOH OLQH LV DJDLQ FORVHG� WKH
PRWRU ZLOO QRW VWDUW XQWLO D QHZ GLUHFWLRQ FRPPDQG LV UHFHLYHG IURP WKH NH\SDG �? RU +
NH\��

7R XVH WKH 6WRS LQSXW� -���� PXVW EH FRQQHFWHG DQG WKH /HYHO � .H\SDG 6HWXS EORFN�
/2&� +RW 6WDUW SDUDPHWHU PXVW EH VHW WR 21� 7KH 6WRS OLQH LV QRUPDOO\ FORVHG� :KHQ
RSHQHG� WKH PRWRU ZLOO &2$67 RU 5(*(1 WR D VWRS GHSHQGLQJ XSRQ WKH VHWWLQJ RI /HYHO �
.H\SDG 6HWXS EORFN .H\SDG 6WRS .H\ SDUDPHWHU YDOXH� &ORVLQJ WKH LQSXW ZLOO
LPPHGLDWHO\ VWDUW WKH PRWRU�

7KH ([WHUQDO 7ULS LQSXW LV XVHG WR FDXVH D IDXOW FRQGLWLRQ GXULQJ D PRWRU RYHU WHPSHUDWXUH
FRQGLWLRQ� 7KH ([WHUQDO 7ULS LQSXW �-����� PXVW EH FRQQHFWHG DQG WKH ([WHUQDO 7ULS
SDUDPHWHU LQ WKH /HYHO � 3URWHFWLRQ EORFN PXVW EH VHW WR 21� :KHQ -���� LV RSHQHG� WKH
PRWRU ZLOO FRDVW WR D VWRS DQG DQ ([WHUQDO 7ULS IDXOW LV GLVSOD\HG RQ WKH NH\SDG�
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� � ��9'& 3RZHU 6XSSO\
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 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V

([WHUQDO 7ULS �2SWLRQDO�

(QDEOH �2SWLRQDO�

5HIHU WR )LJXUH �����

6WRS �2SWLRQDO�

1R &RQQHFWLRQV

-��� 2SWLRQDO (QDEOH LQSXW �QRW UHTXLUHG��
23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV WR D VWRS LI /HYHO � .(<3$' EORFN� /RFDO
(QDEOH ,13 SDUDPHWHU LV VHW WR ´21µ�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-���� 2SWLRQDO 6723 LQSXW �QRW UHTXLUHG��
23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV RU EUDNHV WR D VWRS LI /HYHO � .(<3$'
EORFN� /2&$/ +27 67$57 SDUDPHWHU LV VHW WR ´21µ� 0RWRU ZLOO UHVWDUW ZKHQ
VZLWFK FORVHV DIWHU RSHQ�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-���� 2SWLRQDO ([WHUQDO 7ULS LQSXW �QRW UHTXLUHG��
23(1 FDXVHV DQ H[WHUQDO WULS WR EH UHFHLYHG E\ FRQWURO� 7KH FRQWURO ZLOO GLVDEOH DQG
GLVSOD\ H[WHUQDO WULS IDXOW �ZKHQ /HYHO � 3URWHFWLRQ EORFN� ([WHUQDO 7ULS LV VHW WR ´21µ��
:KHQ WKLV RFFXUV� WKH PRWRU VWRS FRPPDQG LV LVVXHG� GULYH RSHUDWLRQ LV WHUPLQDWHG DQG
DQ H[WHUQDO WULS IDXOW LV GLVSOD\HG RQ WKH NH\SDG GLVSOD\ �DOVR ORJJHG LQWR WKH IDXOW ORJ��
,I -���� LV FRQQHFWHG� \RX PXVW VHW /HYHO � 3URWHFWLRQ EORFN� ([WHUQDO 7ULS WR ´21µ�
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6WDQGDUG 5XQ � :LUH &RQWURO 0RGH
1RWH� )RU ����P$ LQSXW PRYH MXPSHU -3� RQ WKH PDLQ FRQWURO ERDUG WR WKH ERWWRP

WZR SLQV �SRVLWLRQ ����P$ VKRZQ LQ )LJXUH �����

)LJXUH ��� 6WDQGDUG 5XQ ��:LUH &RQQHFWLRQ 'LDJUDP
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 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V

5HIHU WR )LJXUH �����

6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

�5HIHU WR )LJXUH ��� IRU ����P$�

-��� 23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV WR D VWRS�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-��� 020(17$5< &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH )RUZDUG GLUHFWLRQ� ,Q -2* PRGH
�-���� &/26('�� FRQWLQXRXV &/26(' MRJV PRWRU LQ WKH )RUZDUG GLUHFWLRQ�

-���� 020(17$5< &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH 5HYHUVH GLUHFWLRQ� ,Q -2* PRGH
�-���� &/26('�� &217,18286 FORVHG -2*6 PRWRU LQ WKH 5HYHUVH GLUHFWLRQ�

-���� :KHQ 23(1 PRWRU 'HFHOV WR VWRS�

-���� &/26(' SODFHV FRQWURO LQ -2* PRGH� )RUZDUG DQG 5HYHUVH UXQ DUH XVHG WR MRJ WKH
PRWRU�

-���� 23(1 VHOHFWV $&& � '(& � 6�&859( JURXS ��
&/26(' VHOHFWV JURXS ��

-���� &/26(' VHOHFWV SUHVHW VSHHG ��� �-RJ 6SHHG� -����� ZLOO RYHUULGH WKLV��
23(1 DOORZV VSHHG FRPPDQG�

-���� 23(1 WR UXQ� &/26(' WR UHVHW IDXOW FRQGLWLRQ�

-���� 23(1 FDXVHV DQ H[WHUQDO WULS WR EH UHFHLYHG E\ FRQWURO� 7KH FRQWURO ZLOO GLVDEOH DQG
GLVSOD\ H[WHUQDO WULS ZKHQ SURJUDPPHG ´21µ� :KHQ WKLV RFFXUV� WKH PRWRU VWRS
FRPPDQG LV LVVXHG� GULYH RSHUDWLRQ LV WHUPLQDWHG DQG DQ H[WHUQDO WULS IDXOW LV GLVSOD\HG
RQ WKH NH\SDG GLVSOD\ �DOVR ORJJHG LQWR WKH IDXOW ORJ��
,I -���� LV FRQQHFWHG� \RX PXVW VHW /HYHO � 3URWHFWLRQ EORFN� ([WHUQDO 7ULS WR ´21µ�
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 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V

(QDEOH
)RUZDUG 5XQ

6SHHG 6HOHFW �

6SHHG 6HOHFW �

6SHHG 6HOHFW �

6SHHG 6HOHFW �

$FFHO�'HFHO�´6µ 6HOHFW
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 &RPPDQG 6HOHFW UHIHUV WR WKH /HYHO �
&RPPDQG 6HOHFW SDUDPHWHU�

5HIHU WR )LJXUH �����

6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

�5HIHU WR )LJXUH ��� IRU ����P$�

-��� 23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV WR D VWRS�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-��� &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH )RUZDUG GLUHFWLRQ�
23(1 LQLWLDWHV 6WRS FRPPDQG�

-���� &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH 5HYHUVH GLUHFWLRQ�
23(1 LQLWLDWHV 6WRS FRPPDQG�

-���� 6HOHFWV SURJUDPPHG SUHVHW VSHHGV DV GHILQHG LQ WKH 6SHHG 6HOHFW 7DEOH LQ )LJXUH �����
-���� 6HOHFWV SURJUDPPHG SUHVHW VSHHGV DV GHILQHG LQ WKH 6SHHG 6HOHFW 7DEOH LQ )LJXUH �����
-���� 6HOHFWV $&&�'(&�6�&XUYH JURXS� 23(1 VHOHFWV JURXS �� &/26(' VHOHFWV JURXS ��
-���� 0RPHQWDU\ &/26(' LQFUHDVHV PRWRU VSHHG ZKLOH FRQWDFW LV FORVHG�
-���� 0RPHQWDU\ &/26(' GHFUHDVHV PRWRU VSHHG ZKLOH FRQWDFW LV FORVHG�
-���� 23(1 FDXVHV DQ H[WHUQDO WULS WR EH UHFHLYHG E\ FRQWURO� 7KH FRQWURO ZLOO GLVDEOH DQG

GLVSOD\ H[WHUQDO WULS ZKHQ SURJUDPPHG ´21µ�
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 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

,QSXW ��

5HIHU WR )LJXUH �����

6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

�5HIHU WR )LJXUH ��� IRU ����P$�

-��� 23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV WR D VWRS�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-��� 0RPHQWDU\ &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH )RUZDUG GLUHFWLRQ�
-���� 0RPHQWDU\ &/26(' VWDUWV PRWRU RSHUDWLRQ LQ WKH 5HYHUVH GLUHFWLRQ�
-���� 0RPHQWDU\ 23(1 LQLWLDWHV 6WRS FRPPDQG�
-���� 23(1 VHOHFWV (327�

&/26(' VHOHFWV /HYHO � &RPPDQG 6HOHFW SDUDPHWHU YDOXH�
-���� 6HOHFWV $&&�'(&�6�&XUYH JURXS� 23(1 VHOHFWV JURXS �� &/26(' VHOHFWV JURXS ��
-���� 0RPHQWDU\ &/26(' LQFUHDVHV PRWRU VSHHG ZKLOH FRQWDFW LV FORVHG�
-���� 0RPHQWDU\ &/26(' GHFUHDVHV PRWRU VSHHG ZKLOH FRQWDFW LV FORVHG�
-���� 23(1 FDXVHV DQ H[WHUQDO WULS WR EH UHFHLYHG E\ FRQWURO� 7KH FRQWURO ZLOO GLVDEOH DQG

GLVSOD\ H[WHUQDO WULS ZKHQ SURJUDPPHG ´21µ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

5HFHLYLQJ 	 ,QVWDOODWLRQ ����01���

3URFHVV &RQWURO 0RGH 7KH SURFHVV FRQWURO PRGH LV D VHFRQGDU\ FORVHG ORRS V\VWHP� ZKLFK LQFOXGHV D JHQHUDO
SXUSRVH VHW SRLQW 3,' FRQWURO� 3,' FRQWURO PD\ EH VHWXS LQ WZR ZD\V� )RU HLWKHU PHWKRG
D SURFHVV IHHGEDFN VLJQDO LV UHTXLUHG�

�� 7ZR ,QSXW 3,'

7KH � LQSXW 3,' FRQWURO PRGH FDQ EH XVHG IRU PRVW JHQHUDO FORVHG ORRS V\VWHPV� 7KLV LV
JHQHUDOO\ NQRZQ DV IHHGEDFN FRQWURO� 7KLV PHWKRG FRPSDUHV WKH YDOXH RI WKH 6HWSRLQW
6RXUFH ZLWK WKH 3URFHVV )HHGEDFN DQG WKH GLIIHUHQFH LV WKH SURFHVV HUURU� 7KH SURFHVV
HUURU VLJQDO LV XVHG WR DGMXVW WKH PRWRU VSHHG WR HOLPLQDWH WKH HUURU� $ ODUJH SURFHVV HUURU
ZLOO UHVXOW LQ D ODUJH FKDQJH RI PRWRU VSHHG� /LNHZLVH� D VPDOO HUURU VLJQDO ZLOO SURGXFH D
VPDOO FKDQJH RI PRWRU VSHHG� 7KH 3,' FRQWURO ZLOO DGMXVW WKH PRWRU VSHHG WR IRUFH WKH
SURFHVV IHHGEDFN WR EH DV FORVH DV SRVVLEOH WR WKH VHWSRLQW VRXUFH�

�� 7KUHH ,QSXW 3,'

� LQSXW 3,' FRQWURO PRGH LV XVHG IRU PRUH FRPSOH[ DSSOLFDWLRQV WKDW KDYH D ODUJH H[WHUQDO
GLVWXUEDQFH WKDW DIIHFW WKH SURFHVV IHHGEDFN� 7KLV LV XVHIXO IRU SURFHVVHV WKDW KDYH
VLJQLILFDQW WLPH ODJ EHWZHHQ D SURFHVV GLVWXUEDQFH DQG WKH JHQHUDWLRQ RI D SURFHVV HUURU
VLJQDO IURP WKH SURFHVV VHQVRU� 7KLV PRGH XVHV D IHHG�IRUZDUG FRPPDQG WR DQWLFLSDWH
FKDQJHV LQ WKH SURFHVV� 7KLV IHHG�IRUZDUG VLJQDO GLUHFWO\ FKDQJHV WKH PRWRU VSHHG RU
WRUTXH ZLWKRXW KDYLQJ WR GHYHORS D SURFHVV HUURU VLJQDO ILUVW�

)LJXUH ���� VKRZV D EORFN GLDJUDP RI D � LQSXW 3,' &RQWURO V\VWHP�

)LJXUH ���� 6LPSOLILHG 3URFHVV &RQWURO )HHGEDFN 6\VWHP 'LDJUDP

Í

7KH 3URFHVV )HHGIRUZDUG
VRXUFH LV VHOHFWHG IURP WKH
IROORZLQJ OLVW DQG LV HQWHUHG
LQWR WKH &RPPDQG 6HOHFW
SDUDPHWHU�
$YDLODEOH 6RXUFHV�
327(17,20(7(5
����� 92/76
���� 92/76
� 72 �� P$
(;% 38/6( )2/
��9 (;%
� 72 �� P$ (;%
� 72 �� 36, (;%
7$&+20(7(5 (;%
121(

$&&�'(&
6��&XUYH
3URILOHU

63(('
$03/,),(5 0RWRU

)(('%$&.
6(1625

´&21752/ /223µ

��

�
�

7KH 6HWSRLQW 6RXUFH LV VHOHFWHG IURP WKH IROORZLQJ OLVW
DQG LV HQWHUHG LQWR WKH 6(732,17 6285&( SDUDPHWHU�

7KH 3URFHVV )HHGEDFN VRXUFH LV VHOHFWHG
IURP WKH IROORZLQJ OLVW DQG LV HQWHUHG LQWR
WKH 352&(66 )(('%$&. SDUDPHWHU�

$YDLODEOH 6RXUFHV�
327(17,20(7(5
����� 92/76
���� 92/76
� 72 �� P$

��9 (;%
� 72 �� P$ (;%
� 72 �� 36, (;%
7$&+20(7(5 (;%
121(

127(� (;% ,1',&$7(6 237,21$/
(;3$16,21 %2$5'

$YDLODEOH 6RXUFHV�

327(17,20(7(5
����� 92/76
���� 92/76
� 72 �� P$

��9 (;%
� 72 �� P$ (;%
� 72 �� 36, (;%
7$&+20(7(5 (;%
121(

6(732,17 &200$1'



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

7DEOH ��� 3URFHVV 0RGH ,QSXW 6LJQDO &RPSDWLELOLW\

6HWSRLQW RU
)HHGEDFN

6HWSRLQW RU
)HHGIRUZDUG -��� 	 � -��� 	 � �9 (;%o ��9 (;%o

����P$
(;%o

���� 36,
(;%w

'&
7DFK (;%p

-��� 	 �
-��� 	 �
�9 (;%o
��9 (;%o
����P$ (;%o
���� 36, (;%w
'& 7DFK (;%p
035�) (;% q r

6HULDO (;% r s

o 5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �+LJK 5HVROXWLRQ $QDORJ ,�2 (;%��

w 5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �� 2XWSXW 5HOD\V����� 36, 3QHXPDWLF ,QWHUIDFH (;%��

p 5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �'& 7DFKRPHWHU ,QWHUIDFH (;%��

q 5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �0DVWHU 3XOVH 5HIHUHQFH�,VRODWHG 3XOVH )ROORZHU (;%��

r 8VHG IRU )HHGIRUZDUG RQO\� 0XVW QRW EH XVHG IRU 6HWSRLQW 6RXUFH RU )HHGEDFN�

s 5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �56��� 6HULDO &RPPXQLFDWLRQ (;%�� RU
5HTXLUHV H[SDQVLRQ ERDUG (;%���$�� �56����56��� +LJK 6SHHG 6HULDO &RPPXQLFDWLRQ (;%��

&RQIOLFWLQJ LQSXWV� 'R QRW XVH VDPH LQSXW VLJQDO PXOWLSOH WLPHV�

&RQIOLFWLQJ OHYHO � RU � H[SDQVLRQ ERDUGV� 'R QRW XVH�

6SHFLILF 3URFHVV 0RGH 2XWSXWV
3URFHVV 0RGH 2QO\� $QDORJ 0RQLWRULQJ 2XWSXWV
1DPH 'HVFULSWLRQ
3URFHVV )'%. 3URFHVV )HHGEDFN VFDOHG LQSXW� 8VHIXO IRU REVHUYLQJ RU WXQLQJ WKH

SURFHVV FRQWURO ORRS�

6HWSRLQW &0' 6HWSRLQW &RPPDQG VFDOHG LQSXW� 8VHIXO IRU REVHUYLQJ RU WXQLQJ WKH
SURFHVV FRQWURO ORRS�

6SHHG &RPPDQG &RPPDQGHG 0RWRU 6SHHG� 8VHIXO IRU REVHUYLQJ RU WXQLQJ WKH RXWSXW RI
WKH FRQWURO ORRS�

3URFHVV 0RGH 2QO\� 2SWR ,VRODWHG 2XWSXWV
1DPH 'HVFULSWLRQ
3URFHVV (UURU &/26(' ZKHQ WKH 3URFHVV )HHGEDFN LV ZLWKLQ WKH VSHFLILHG WROHUDQFH

EDQG� 23(1 ZKHQ WKH 3URFHVV )HHGEDFN LV JUHDWHU WKDQ WKH VSHFLILHG
WROHUDQFH EDQG� 7KH ZLGWK RI WKH WROHUDQFH EDQG LV DGMXVWHG E\ WKH
/HYHO � 3URFHVV &RQWURO EORFN 3URFHVV (55 72/ SDUDPHWHU YDOXH�
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5HIHU WR )LJXUH �����

6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

�5HIHU WR )LJXUH ��� IRU ����P$�

-��� 23(1 GLVDEOHV WKH FRQWURO DQG PRWRU FRDVWV WR D VWRS�
&/26(' DOORZV FXUUHQW WR IORZ LQ WKH PRWRU�

-��� &/26(' WR HQDEOH RSHUDWLRQ LQ WKH )RUZDUG GLUHFWLRQ�
23(1 WR GLVDEOH )RUZDUG RSHUDWLRQ� 'HFHO WR VWRS�

-���� &/26(' WR HQDEOH RSHUDWLRQ LQ WKH 5HYHUVH GLUHFWLRQ�
23(1 WR GLVDEOH 5HYHUVH RSHUDWLRQ� 'HFHO WR VWRS�

-���� 8QXVHG�
-���� &/26(' WR HQDEOH -2* LQ WKH UHYHUVH GLUHFWLRQ�
-���� &/26(' WR HQDEOH WKH FORVHG ORRS IHDWXUH RI WKH 3URFHVV 0RGH�

23(1 IRU QRUPDO VSHHG PRGH� 7HUPLQDO VWULS VSHHG VRXUFH LV VHOHFWHG LQ WKH /HYHO �
,QSXW EORFN� &RPPDQG 6HOHFW SDUDPHWHU�

-���� &/26(' WR HQDEOH -2* LQ WKH IRUZDUG GLUHFWLRQ�
1RWH� ,I -���� DQG -���� DUH FORVHG� -2* )RUZDUG LV VHOHFWHG�

-���� 23(1 WR UXQ�
&/26(' WR UHVHW D IDXOW FRQGLWLRQ�

-���� 23(1 FDXVHV DQG H[WHUQDO WULS WR EH UHFHLYHG E\ WKH FRQWURO� 7KH FRQWURO ZLOO GLVDEOH
DQG GLVSOD\ H[WHUQDO WULS ZKHQ SURJUDPPHG ´21µ� :KHQ WKLV RFFXUV� WKH PRWRU VWRS
FRPPDQG LV LVVXHG� GULYH RSHUDWLRQ LV WHUPLQDWHG DQG DQ H[WHUQDO WULS IDXOW LV GLVSOD\HG
RQ WKH NH\SDG GLVSOD\ �DOVR ORJJHG LQWR WKH IDXOW ORJ��
,I -���� LV FRQQHFWHG� \RX PXVW VHW /HYHO � 3URWHFWLRQ EORFN� ([WHUQDO 7ULS WR ´21µ�

1RWH� $QDORJ �� ,QSXW� ��9'& DQG ���9'& DUH VHOHFWHG E\ 6HWSRLQW 6RXUFH DV ���9'& DQG
����9'& UHVSHFWLYHO\�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

$QDORJ ,QSXWV DQG 2XWSXWV
$QDORJ ,QSXWV 7ZR DQDORJ LQSXWV DUH DYDLODEOH� DQDORJ LQSXW �� �-��� DQG -���� DQG DQDORJ LQSXW ��

�-��� DQG -���� DV VKRZQ LQ )LJXUH ����� (LWKHU DQDORJ LQSXW �� RU �� PD\ EH JURXQGHG
SURYLGHG WKH FRPPRQ PRGH UDQJH LV QRW H[FHHGHG� (LWKHU DQDORJ LQSXW PD\ EH VHOHFWHG
LQ WKH /HYHO � ,1387 EORFN� &RPPDQG 6HOHFW SDUDPHWHU YDOXH� $QDORJ LQSXW �� LV
VHOHFWHG LI SDUDPHWHU YDOXH ´3RWHQWLRPHWHUµ LV VHOHFWHG� $QDORJ LQSXW �� LV VHOHFWHG LI
SDUDPHWHU YDOXH ´������9ROWV� ����� 9ROWV RU ����P$µ LV VHOHFWHG�

)LJXUH ���� $QDORJ ,QSXWV DQG 2XWSXWV

$QDORJ *URXQG

$QDORJ ,QSXW �

3RW 5HIHUHQFH

$QDORJ ,QSXW ��

$QDORJ ,QSXW ��

$QDORJ 2XWSXW �

$QDORJ 2XWSXW �

&RPPDQG 3RW
RU

����9'&
�$FURVV -��� DQG -����

'LIIHUHQWLDO ���9'&� ����9'&
RU ���� P$ ,QSXW

�.8

3URJUDPPDEOH ���9'&
�)DFWRU\ 3UHVHW� 6SHHG�

3URJUDPPDEOH ���9'&
�)DFWRU\ 3UHVHW� &XUUHQW�

6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

$QDORJ ,QSXW �� 7KH VLQJOH HQGHG DQDORJ LQSXW �� LV XVHG ZKHQ WKH FRQWUROOHU LV VHW WR 6WDQGDUG � :LUH�
�6LQJOH (QGHG� )DQ 3XPS � :LUH� )DQ 3XPS � :LUH� 6HULDO� 3URFHVV &RQWURO� � 63' $1$ �:LUH� � 63'

$1$ �:LUH� (327�� :LUH RU (327�� :LUH �QRW .H\SDG RU �� 6SHHG��

7KH VLQJOH HQGHG DQDORJ LQSXW �� FDQ EH XVHG LQ RQH RI WKUHH ZD\V� 6SHHG FRPPDQG
�/HYHO � ,QSXW EORFN� &RPPDQG 6HOHFW 3RWHQWLRPHWHU�� 3URFHVV )HHGEDFN �/HYHO �
3URFHVV &RQWURO EORFN� 3URFHVV )HHGEDFN 3RWHQWLRPHWHU�� 6HWSRLQW 6RXUFH �/HYHO �
3URFHVV &RQWURO EORFN� 6HWSRLQW 6RXUFH 3RWHQWLRPHWHU��

:KHQ XVLQJ $QDORJ ,QSXW ��� WKH UHVSHFWLYH SDUDPHWHU PXVW EH VHW WR
´327(17,20(7(5µ�

1RWH� $ SRWHQWLRPHWHU YDOXH RI �N8 WR ��N8� ��� ZDWW PD\ EH XVHG�

�� &RQQHFW WKH ZLUHV IURP WKH �.8 SRW DW WKH -� WHUPLQDO VWULS� 2QH HQG RI WKH SRW
LV FRQQHFWHG WR -��� �DQDORJ JURXQG� DQG WKH RWKHU HQG LV FRQQHFWHG WR -���
�UHIHUHQFH YROWDJH��

�� &RQQHFW WKH ZLSHU RI WKH SRW WR -���� 7KH YROWDJH DFURVV WHUPLQDOV -��� DQG
-��� LV WKH VSHHG FRPPDQG LQSXW�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

5HFHLYLQJ 	 ,QVWDOODWLRQ ����01���

$QDORJ ,QSXW �� $QDORJ LQSXW �� DFFHSWV D ���9'&� ����9'& RU ���� P$ LQ DOO RSHUDWLQJ PRGHV DQG
�'LIIHUHQWLDO� ��9'& DQG ���9'& LQ %LSRODU RU 3URFHVV &RQWURO PRGHV� 7KH RSHUDWLQJ PRGH LV

GHILQHG LQ WKH /HYHO � ,QSXW EORFN 23(5$7,1* 02'( SDUDPHWHU�

1RWH� $QDORJ ,QSXW �� LV XVHG ZLWK 6WDQGDUG 5XQ ��:LUH� )DQ 3XPS � :LUH� )DQ
3XPS � :LUH� 3URFHVV &RQWURO� � 63' $1$ �:LUH� � 63' $1$ �:LUH�
(327�� :LUH RU (327�� :LUH �QRW .H\SDG� �� 6SHHG RU 6HULDO PRGHV��

�� &RQQHFW WKH ZLUHV IURP WKH VRXUFH YROWDJH WR $QDORJ ,QSXW �� �-���� DQG WKH
$QDORJ ,QSXW ��� �-�����

�� ,I XVLQJ D ���� P$ FRPPDQG VLJQDO� MXPSHU -3� ORFDWHG RQ WKH PDLQ FRQWURO
ERDUG PXVW EH RQ SLQV � 	 �� )RU YROWDJH LQSXW� -3� PXVW EH RQ SLQV � 	 ��
5HIHU WR )LJXUH ��� IRU MXPSHU SRVLWLRQ LQIRUPDWLRQ�

1RWH� $QDORJ ,QSXW �� FDQ EH FRQQHFWHG IRU VLQJOH HQGHG RSHUDWLRQ E\ JURXQGLQJ
HLWKHU RI WKH LQSXWV� SURYLGHG WKH FRPPRQ PRGH YROWDJH UDQJH LV QRW
H[FHHGHG� 7KH FRPPRQ PRGH YROWDJH FDQ EH PHDVXUHG ZLWK D YROWPHWHU�
$SSO\ WKH PD[LPXP FRPPDQG YROWDJH WR DQDORJ LQSXW � �-���� ��� 0HDVXUH
WKH $& DQG '& YROWDJH DFURVV -��� WR -���� $GG WKH $& DQG '& UHDGLQJV
WRJHWKHU� 0HDVXUH WKH $& DQG '& YROWDJH IURP -��� WR -���� $GG WKH $& DQG
'& UHDGLQJV WRJHWKHU�

,I HLWKHU RI WKHVH PHDVXUHPHQW WRWDOV H[FHHGV D WRWDO RI ��� YROWV� WKHQ WKH
FRPPRQ PRGH YROWDJH UDQJH KDV EHHQ H[FHHGHG� ,I WKH FRPPRQ PRGH
YROWDJH UDQJH KDV EHHQ H[FHHGHG� WKH VROXWLRQ LV HLWKHU WR FKDQJH WKH
FRPPDQG YROWDJH VRXUFH RU LVRODWH WKH FRPPDQG YROWDJH ZLWK D FRPPHUFLDOO\
DYDLODEOH VLJQDO LVRODWRU�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

$QDORJ 2XWSXWV 7ZR SURJUDPPDEOH DQDORJ RXWSXWV DUH SURYLGHG RQ -��� DQG -���� 7KHVH RXWSXWV DUH
VFDOHG � � � 9'& ��P$ PD[LPXP RXWSXW FXUUHQW� DQG FDQ EH XVHG WR SURYLGH UHDO�WLPH
VWDWXV RI YDULRXV FRQWURO FRQGLWLRQV� 7KH UHWXUQ IRU WKHVH RXWSXWV LV -��� DQDORJ JURXQG�

(DFK RXWSXW IXQFWLRQ LV SURJUDPPHG LQ WKH /HYHO � 2XWSXW EORFN� $QDORJ 2XW �� RU ��
SDUDPHWHU YDOXHV� 7KH VFDOLQJ RI HDFK RXWSXW LV SURJUDPPDEOH LQ WKH /HYHO � 2XWSXW
EORFN� $QDORJ 6FDOH �� RU ���

([WHUQDO 7ULS ,QSXW

&DXWLRQ� 'R QRW VXSSO\ DQ\ SRZHU RQ WKH ([WHUQDO 7ULS �PRWRU WKHUPRVWDW�
OHDGV DW -���� RU -���� DV WKH FRQWURO PD\ EH GDPDJHG� 8VH D GU\
FRQWDFW W\SH WKDW UHTXLUHV QR H[WHUQDO SRZHU WR RSHUDWH�

7HUPLQDO -���� LV DYDLODEOH IRU FRQQHFWLRQ WR D QRUPDOO\ FORVHG WKHUPRVWDW RU RYHUORDG
UHOD\ LQ DOO RSHUDWLQJ PRGHV� VKRZQ LQ )LJXUH ����� 7KH WKHUPRVWDW RU RYHUORDG UHOD\
VKRXOG EH D GU\ FRQWDFW W\SH ZLWK QR SRZHU DYDLODEOH IURP WKH FRQWDFW� ,I WKH PRWRU
WKHUPRVWDW RU RYHUORDG UHOD\ DFWLYDWHV� WKH FRQWURO ZLOO DXWRPDWLFDOO\ VKXW GRZQ DQG JLYH
DQ H[WHUQDO WULS IDXOW� 7KH RSWLRQDO UHOD\ �&5�� VKRZQ SURYLGHV WKH LVRODWLRQ UHTXLUHG� 7KH
1�2� FRQWDFW LV FORVHG ZKHQ SRZHU LV DSSOLHG WR WKH UHOD\ DQG WKH PRWRU LV FROG�

&RQQHFW WKH H[WHUQDO WULS LQSXW ZLUHV WR -���� DQG -����� 'R QRW SODFH WKHVH ZLUHV LQ WKH
VDPH FRQGXLW DV WKH PRWRU SRZHU OHDGV�

7R DFWLYDWH WKH H[WHUQDO WULS LQSXW� WKH H[WHUQDO WULS SDUDPHWHU LQ WKH /HYHO � 3URWHFWLRQ
%ORFN PXVW EH VHW WR ´21µ�

)LJXUH ���� 0RWRU 7HPSHUDWXUH 5HOD\

7� 7� 7�

7�

7� 7�
*


 0RWRU

0 0 0

��
��

-�

([WHUQDO 7ULS

([WHUQDO RU UHPRWH PRWRU RYHUORDG
SURWHFWLRQ PD\ EH UHTXLUHG E\ 1DWLRQDO
(OHFWULFDO &RGH RU HTXLYDOHQW

'R QRW UXQ WKHVH ZLUHV LQ
VDPH FRQGXLW DV PRWRU
OHDGV RU $& SRZHU ZLULQJ�

&XVWRPHU 6XSSOLHG
6RXUFH 9ROWDJH

0RWRU 7KHUPRVWDW /HDGV

&5�





 2SWLRQDO KDUGZDUH� 0XVW EH RUGHUHG VHSDUDWHO\�

1RWH� $GG DSSURSULDWHO\ UDWHG
SURWHFWLYH GHYLFH IRU $& UHOD\
�VQXEEHU� RU '& UHOD\ �GLRGH�

6HH UHFRPPHQGHG WHUPLQDO
WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��









6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

5HFHLYLQJ 	 ,QVWDOODWLRQ ����01���

2SWR�LVRODWHG 2XWSXWV )RXU SURJUDPPDEOH RSWR�LVRODWHG RXWSXWV DUH DYDLODEOH DW WHUPLQDOV -���� WKURXJK -�����

7KH DFWLYH ORZ RSWR�LVRODWHG RXWSXWV PD\ EH FRQILJXUHG IRU VLQNLQJ �� P$� 7KH PD[LPXP
YROWDJH IURP RSWR RXWSXW WR FRPPRQ ZKHQ DFWLYH LV ��� 9'& �77/ FRPSDWLEOH��

,I WKH RSWR RXWSXWV DUH XVHG WR GLUHFWO\ GULYH D UHOD\� D IO\EDFN GLRGH UDWHG DW �$� ���9
��1����� PLQLPXP VKRXOG EH FRQQHFWHG DFURVV WKH UHOD\ FRLO� -���� LV WKH FRPPRQ IRU
WKH RSWR RXWSXW� &RQQHFW WKH UHOD\V DV VKRZQ LQ )LJXUH �����

(DFK RSWR RXW LV SURJUDPPHG LQ WKH /HYHO � 2XWSXW SURJUDPPLQJ EORFN�

)LJXUH ���� &RQQHFWLQJ UHOD\V WR WKH 2SWR 2XWSXW 7HUPLQDOV

��

��

��

��

��

2SWR 2XW &RPPRQ

2SWR 2XW ��

2SWR 2XW ��

2SWR 2XW ��

2SWR 2XW ��

&XVWRPHU 6XSSOLHG ([WHUQDO
� � ��9'& 3RZHU 6XSSO\

�

��










 2SWLRQDO &XVWRPHU 6XSSOLHG 5HOD\V 6HH UHFRPPHQGHG WHUPLQDO WLJKWHQLQJ WRUTXH LQ VHFWLRQ ��

3UH�2SHUDWLRQ &KHFNOLVW &KHFN RI (OHFWULFDO ,WHPV

&$87,21� $IWHU FRPSOHWLQJ WKH LQVWDOODWLRQ EXW EHIRUH \RX DSSO\ SRZHU� EH
VXUH WR FKHFN WKH IROORZLQJ LWHPV�

�� 9HULI\ $& OLQH YROWDJH DW VRXUFH PDWFKHV FRQWURO UDWLQJ�

�� ,QVSHFW DOO SRZHU FRQQHFWLRQV IRU DFFXUDF\� ZRUNPDQVKLS DQG WLJKWQHVV DQG
FRPSOLDQFH WR FRGHV�

�� 9HULI\ FRQWURO DQG PRWRU DUH JURXQGHG WR HDFK RWKHU DQG WKH FRQWURO LV
FRQQHFWHG WR HDUWK JURXQG�

�� &KHFN DOO VLJQDO ZLULQJ IRU DFFXUDF\�

�� %H FHUWDLQ DOO EUDNH FRLOV� FRQWDFWRUV DQG UHOD\ FRLOV KDYH QRLVH VXSSUHVVLRQ�
7KLV VKRXOG EH DQ 5�& ILOWHU IRU $& FRLOV DQG UHYHUVH SRODULW\ GLRGHV IRU '&
FRLOV� 029 W\SH WUDQVLHQW VXSSUHVVLRQ LV QRW DGHTXDWH�

:$51,1*� 0DNH VXUH WKDW XQH[SHFWHG RSHUDWLRQ RI WKH PRWRU VKDIW GXULQJ VWDUW
XS ZLOO QRW FDXVH LQMXU\ WR SHUVRQQHO RU GDPDJH WR HTXLSPHQW�

&KHFN RI 0RWRUV DQG &RXSOLQJV
�� 9HULI\ IUHHGRP RI PRWLRQ RI PRWRU VKDIWV�

�� 9HULI\ WKDW DOO PRWRU FRXSOLQJV DUH WLJKW ZLWKRXW EDFNODVK�

�� 9HULI\ WKH KROGLQJ EUDNHV LI DQ\� DUH SURSHUO\ DGMXVWHG WR IXOO\ UHOHDVH DQG VHW WR
WKH GHVLUHG WRUTXH YDOXH�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 5HFHLYLQJ 	 ,QVWDOODWLRQ 01���

3RZHU�8S 3URFHGXUH
,I \RX DUH QRW IDPLOLDU ZLWK SURJUDPPLQJ %DOGRU FRQWUROV� UHIHU WR 6HFWLRQ � RI WKLV PDQXDO
EHIRUH \RX DSSO\ SRZHU WR WKH FRQWURO�

1RWH� 7KH IROORZLQJ SURFHGXUH DGMXVWV WKH PLQLPXP UHFRPPHQGHG SDUDPHWHU
YDOXHV WR DOORZ RSHUDWLRQ RI WKH FRQWURO LQ .H\SDG PRGH IRU LQLWLDO VWDUW�XS RQO\�

�� 9HULI\ WKDW DQ\ HQDEOH LQSXWV WR -��� DUH RSHQ�

�� 7XUQ SRZHU RQ� %H VXUH QR IDXOWV DUH GLVSOD\HG RQ WKH NH\SDG GLVSOD\�

�� 6HW WKH /HYHO � ,QSXW EORFN� 2SHUDWLQJ 0RGH WR ´.H\SDGµ�

�� %H VXUH WKH /HYHO � 3URWHFWLRQ EORFN� /RFDO (QDEOH ,13 SDUDPHWHU LV 2)) DQG
WKH /HYHO � 3URWHFWLRQ EORFN� ([WHUQDO 7ULS SDUDPHWHU LV 2))�

�� 6HW WKH /HYHO � 2XWSXW /LPLWV EORFN� ´2SHUDWLQJ =RQHµ SDUDPHWHU DV GHVLUHG
�67' &2167 74� 67' 9$5 74� 48,(7 &2167 74 RU 48,(7 9$5 74��

�� 6HW WKH /HYHO � 2XWSXW /LPLWV EORFN� ´0,1 2XWSXW )5(4µ SDUDPHWHU�

�� 6HW WKH /HYHO � 2XWSXW /LPLWV EORFN� ´0$; 2XWSXW )5(4µ SDUDPHWHU�

1RWH� -3� LV LQ SRVLWLRQ ���� DV VKLSSHG IURP WKH IDFWRU\ �����+] RSHUDWLRQ��
)RU RSHUDWLRQ ZLWK 0$; 2XWSXW )5(4 !���+]� FKDQJH WKH SRVLWLRQ RI
-3� WR SLQV ����� 5HIHU WR )LJXUH ��� IRU MXPSHU ORFDWLRQ�

�� ,I WKH GHVLUHG SHDN FXUUHQW OLPLW VHWWLQJ LV GLIIHUHQW WKDQ LV DXWRPDWLFDOO\ VHW E\
WKH 2SHUDWLQJ =RQH� VHW WKH /HYHO � 2XWSXW /LPLWV EORFN� ´3. &XUUHQW /LPLWµ
SDUDPHWHU DV GHVLUHG�

�� (QWHU WKH IROORZLQJ PRWRU GDWD LQ WKH /HYHO � 0RWRU 'DWD EORFN SDUDPHWHUV�
0RWRU 9ROWDJH �LQSXW�
0RWRU 5DWHG $PSV �)/$�
0RWRU 5DWHG 6SHHG �EDVH VSHHG�
0RWRU 5DWHG )UHTXHQF\
0RWRU 0DJ $PSV �QR ORDG FXUUHQW�

��� ,I ([WHUQDO '\QDPLF %UDNH KDUGZDUH LV XVHG� VHW WKH /HYHO � %UDNH $GMXVW
EORFN� ´5HVLVWRU 2KPVµ DQG ´5HVLVWRU :DWWVµ SDUDPHWHUV�

��� 6HW WKH /HYHO � 9�+= %RRVW EORFN� ´9�+= 3URILOHµ SDUDPHWHU IRU WKH FRUUHFW 9�+]
UDWLR IRU \RXU DSSOLFDWLRQ�

��� ,I WKH ORDG LV D KLJK LQLWLDO VWDUWLQJ WRUTXH W\SH� WKH WRUTXH ERRVW DQG DFFHO WLPH
PD\ QHHG WR EH LQFUHDVHG� 6HW WKH /HYHO � 9�+= %RRVW EORFN� ´7RUTXH %RRVWµ
DQG WKH /HYHO � $FFHO�'HFHO 5DWH EORFN� ´$FFHO 7LPH ��µ DV UHTXLUHG�

��� 6HOHFW DQG SURJUDP DGGLWLRQDO SDUDPHWHUV WR VXLW \RXU DSSOLFDWLRQ�

7KH FRQWURO LV QRZ UHDG\ IRU XVH LQ NH\SDG PRGH RU WKH WHUPLQDO VWULS PD\ EH ZLUHG DQG
WKH SURJUDPPLQJ FKDQJHG IRU DQRWKHU RSHUDWLQJ PRGH�



6HFWLRQ �
3URJUDPPLQJ DQG 2SHUDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ���01���

2YHUYLHZ 7KH 6HULHV ��+ ,QYHUWHU /LQH 5HJHQ &RQWURO KDV WZR FRQWURO ERDUGV LQVWDOOHG� 7KH
´&RQYHUWLQJ &RQWURO %RDUGµ LV XVHG WR UHFWLI\ DQG SURFHVV WKH LQFRPLQJ SRZHU� 7KH
´3RZHU 2XWSXW &RQWURO %RDUGµ SURYLGHV WKH LQYHUWLQJ DQG SRZHU RXWSXW IXQFWLRQV� (DFK
FRQYHUWHU ERDUG KDV LWV RZQ -� WHUPLQDO VWULS�

7KH 3RZHU 2XWSXW &RQWURO %RDUG QRUPDOO\ KDV WKH NH\SDG FRQQHFWHG WR LW� 7KH -�
WHUPLQDO VWULS RI WKH 3RZHU 2XWSXW %RDUG SURYLGHV WKH XVHU LQWHUIDFH IRU PRVW H[WHUQDO
FRQQHFWLRQV DQG VRIWZDUH SDUDPHWHUV� 7KH 3RZHU 2XWSXW &RQWURO ERDUG LV PRXQWHG
DERYH WKH &RQYHUWLQJ &RQWURO %RDUG�

7KH &RQYHUWLQJ &RQWURO %RDUG LV SURJUDPPHG DW WKH IDFWRU\ DQG VKRXOG QRW UHTXLUH
SURJUDP FKDQJHV� +RZHYHU� \RX FDQ FKDQJH WKH YDOXHV RI VHYHUDO SDUDPHWHUV ZLWKLQ WKH
ILUPZDUH �UHIHU WR SDUDPHWHUV LQ $SSHQGL[ %�� 7KH -� WHUPLQDO VWULS RI WKH &RQYHUWLQJ
&RQWURO %RDUG LV IDFWRU\ ZLUHG IRU QRUPDO RSHUDWLRQ�

7KH NH\SDG PXVW EH SOXJJHG LQWR WKH &RQYHUWLQJ &RQWURO %RDUG WR FKDQJH SDUDPHWHU
YDOXHV� RU DFFHVV WKH IDXOW ORJ RU WKH GLDJQRVWLF LQIRUPDWLRQ RI WKH &RQYHUWLQJ &RQWURO
%RDUG� $ VKHHW PHWDO SDQHO VHSDUDWHV WKH WZR FRQWURO ERDUGV DQG WKHUH LV D VPDOO DFFHVV
KROH WKH WKH VKHHW PHWDO SDQHO WR DWWDFK WKH NH\SDG WR WKH &RQYHUWLQJ &RQWURO %RDUG� 7R
DWWDFK WKH NH\SDG WR WKH FRQYHUWLQJ FRQWURO ERDUG� XVH WKH IROORZLQJ SURFHGXUH�

.H\SDG ,QVWDOODWLRQ LQ WKH &RQYHUWLQJ &RQWURO %RDUG

�� %H VXUH DOO SRZHU LV GLVFRQQHFWHG IURP WKH 6HULHV ��+ &RQWURO� :DLW DW OHDVW �
PLQXWHV IRU WKH EXV FDSDFLWRUV WR GLVFKDUJH EHIRUH \RX SURFHHG�

�� 2SHQ WKH 6HULHV ��+ FRYHU�

�� 5HPRYH WKH NH\SDG IURP WKH 3RZHU 2XWSXW &RQWURO %RDUG �VHFXUHG E\ �
VFUHZV��

�� 5HPRYH WKH H[WHQVLRQ ULEERQ FDEOH IURP LWV UHWDLQLQJ VWUDS �VHFXUHG WR WKH
VKHHW PHWDO SDQHO��

�� &RQQHFW RQH HQG RI WKH ULEERQ FDEOH LQWR WKH NH\SDG FRQQHFWRU LQ WKH
&RQYHUWLQJ &RQWURO %RDUG �WKURXJK WKH DFFHVV KROH LQ WKH VKHHW PHWDO SDQHO��

�� &RQQHFW WKH RWKHU HQG RI WKH ULEERQ FDEOH WR WKH NH\SDG�

7KH FRQWURO FDQ QRZ EH SRZHUHG XS DQG WKH &RQYHUWLQJ &RQWURO %RDUG FDQ EH
SURJUDPPHG RU WKH IDXOW ORJ PD\ EH H[DPLQHG� 7R UHVWRUH WKH NH\SDG DV IDFWRU\
LQVWDOOHG� XVH WKH IROORZLQJ SURFHGXUH�

.H\SDG ,QVWDOODWLRQ LQ WKH 3RZHU 2XWSXW &RQWURO %RDUG

�� %H VXUH DOO SRZHU LV GLVFRQQHFWHG IURP WKH 6HULHV ��+ &RQWURO� :DLW DW OHDVW �
PLQXWHV IRU WKH EXV FDSDFLWRUV WR GLVFKDUJH EHIRUH \RX SURFHHG�

�� 5HPRYH WKH NH\SDG IURP WKH ULEERQ FDEOH DQG UHPRYH WKH ULEERQ FDEOH IURP
WKH NH\SDG FRQQHFWRU LQ WKH &RQYHUWLQJ &RQWURO %RDUG�

�� 6WRUH WKH H[WHQVLRQ ULEERQ FDEOH LQ LWV UHWDLQLQJ VWUDS �VHFXUHG WR WKH VKHHW
PHWDO SDQHO��

�� ,QVWDOO WKH NH\SDG RQ 3RZHU 2XWSXW &RQWURO %RDUG �VHFXUHG E\ � VFUHZV��

�� &ORVH DQG VHFXUH WKH 6HULHV ��+ FRYHU�



��� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

%DOGRU .H\SDG 7KH NH\SDG LV XVHG WR SURJUDP WKH FRQWURO SDUDPHWHUV� WR RSHUDWH WKH PRWRU DQG WR
PRQLWRU WKH VWDWXV DQG RXWSXWV RI WKH FRQWURO E\ DFFHVVLQJ WKH GLVSOD\ RSWLRQV� GLDJQRVWLF
PHQXV DQG WKH IDXOW ORJ�

)LJXUH ��� .H\SDG
-2* � �*UHHQ� OLJKWV ZKHQ -RJ LV DFWLYH�
):' � �*UHHQ� OLJKWV ZKHQ ):' GLUHFWLRQ LV FRPPDQGHG�
5(9 � �*UHHQ� OLJKWV ZKHQ 5(9 GLUHFWLRQ LV FRPPDQGHG�
6723 � �5HG� OLJKWV ZKHQ PRWRU 6723 LV FRPPDQGHG�

,QGLFDWRU /LJKWV

.H\SDG 'LVSOD\ � 'LVSOD\V VWDWXV
LQIRUPDWLRQ GXULQJ /RFDO RU 5HPRWH
RSHUDWLRQ� ,W DOVR GLVSOD\V LQIRUPDWLRQ
GXULQJ SDUDPHWHU VHWXS DQG IDXOW RU
'LDJQRVWLF ,QIRUPDWLRQ�

-2* � 3UHVV -2* WR VHOHFW WKH
SUHSURJUDPPHG MRJ VSHHG� $IWHU WKH MRJ
NH\ KDV EHHQ SUHVVHG� XVH WKH ):' RU
5(9 NH\V WR UXQ WKH PRWRU LQ WKH
GLUHFWLRQ WKDW LV QHHGHG� 7KH -2* NH\ LV
RQO\ DFWLYH LQ WKH ORFDO PRGH�

):' � 3UHVV ):' WR LQLWLDWH IRUZDUG
URWDWLRQ RI WKH PRWRU�

5(9 � 3UHVV 5(9 WR LQLWLDWH UHYHUVH
URWDWLRQ RI WKH PRWRU�

6723 � 3UHVV 6723 WR LQLWLDWH D VWRS
VHTXHQFH� 'HSHQGLQJ RQ WKH VHWXS RI WKH
FRQWURO� WKH PRWRU ZLOO HLWKHU UHJHQ RU
FRDVW WR D VWRS� 7KLV NH\ LV RSHUDWLRQDO
LQ DOO PRGHV RI RSHUDWLRQ XQOHVV LW KDV
EHHQ GLVDEOHG E\ WKH .H\SDG 6WRS
SDUDPHWHU LQ WKH .H\SDG �SURJUDPPLQJ�
6HWXS %ORFN�

/2&$/ � 3UHVV /2&$/ WR FKDQJH
EHWZHHQ WKH ORFDO �NH\SDG� DQG UHPRWH
RSHUDWLRQ�

',63 � 3UHVV ',63 WR UHWXUQ WR GLVSOD\
PRGH IURP SURJUDPPLQJ PRGH� 3URYLGHV
RSHUDWLRQDO VWDWXV DQG DGYDQFHV WR WKH
QH[W GLVSOD\ PHQX LWHP�

6+,)7 � 3UHVV 6+,)7 LQ WKH SURJUDP
PRGH WR FRQWURO FXUVRU PRYHPHQW�
3UHVVLQJ WKH 6+,)7 NH\ RQFH PRYHV WKH
EOLQNLQJ FXUVRU RQH FKDUDFWHU SRVLWLRQ WR
WKH ULJKW� :KLOH LQ SURJUDP PRGH� D
SDUDPHWHU YDOXH PD\ EH UHVHW WR WKH
IDFWRU\ SUHVHW YDOXH E\ SUHVVLQJ WKH
6+,)7 NH\ XQWLO WKH DUURZ V\PEROV DW WKH
IDU OHIW RI WKH NH\SDG GLVSOD\ DUH IODVKLQJ�
WKHQ SUHVV DQ DUURZ NH\� ,Q WKH GLVSOD\
PRGH WKH 6+,)7 NH\ LV XVHG WR DGMXVW
WKH NH\SDG FRQWUDVW�

5(6(7 � 3UHVV 5(6(7 WR FOHDU DOO IDXOW
PHVVDJHV �LQ ORFDO PRGH�� &DQ DOVR EH
XVHG WR UHWXUQ WR WKH WRS RI WKH EORFN
SURJUDPPLQJ PHQX ZLWKRXW VDYLQJ DQ\
SDUDPHWHU YDOXH FKDQJHV�

352* � 3UHVV 352* WR HQWHU WKH
SURJUDP PRGH� :KLOH LQ WKH SURJUDP
PRGH WKH 352* NH\ LV XVHG WR HGLW D
SDUDPHWHU VHWWLQJ�

? � �83 $UURZ��
3UHVV ? WR FKDQJH WKH YDOXH RI WKH
SDUDPHWHU EHLQJ GLVSOD\HG� 3UHVVLQJ ?
LQFUHPHQWV WKH YDOXH WR WKH QH[W JUHDWHU
YDOXH� $OVR� ZKHQ WKH IDXOW ORJ RU
SDUDPHWHU OLVW LV GLVSOD\HG� WKH ? NH\ ZLOO
VFUROO XSZDUG WKURXJK WKH OLVW� ,Q WKH
ORFDO PRGH SUHVVLQJ WKH ? NH\ ZLOO
LQFUHDVH PRWRU VSHHG WR WKH QH[W JUHDWHU
YDOXH�

+ � �'RZQ $UURZ�
3UHVV + WR FKDQJH WKH YDOXH RI WKH
SDUDPHWHU EHLQJ GLVSOD\HG� 3UHVVLQJ +
GHFUHPHQWV WKH YDOXH WR WKH QH[W OHVVHU
YDOXH� $OVR� ZKHQ WKH IDXOW ORJ RU
SDUDPHWHU OLVW LV GLVSOD\HG� WKH + NH\ ZLOO
VFUROO GRZQZDUG WKURXJK WKH OLVW� ,Q WKH
ORFDO PRGH SUHVVLQJ WKH + NH\ ZLOO
GHFUHDVH PRWRU VSHHG WR WKH QH[W OHVVHU
YDOXH�

(17(5 � 3UHVV (17(5 WR VDYH
SDUDPHWHU YDOXH FKDQJHV DQG PRYH
EDFN WR WKH SUHYLRXV OHYHO LQ WKH
SURJUDPPLQJ PHQX� ,Q WKH GLVSOD\ PRGH
WKH (17(5 NH\ LV XVHG WR GLUHFWO\ VHW WKH
ORFDO VSHHG UHIHUHQFH� ,W LV DOVR XVHG WR
VHOHFW RWKHU RSHUDWLRQV ZKHQ SURPSWHG
E\ WKH NH\SDG GLVSOD\�



3URJUDPPLQJ 	 2SHUDWLRQ ���01���

'LVSOD\ 0RGH 'XULQJ QRUPDO RSHUDWLRQ WKH FRQWUROOHU LV LQ WKH GLVSOD\ PRGH DQG WKH NH\SDG GLVSOD\V WKH
VWDWXV RI WKH FRQWURO� 6HYHUDO RXWSXW VWDWXV YDOXHV FDQ EH PRQLWRUHG� :KHQ WKH FRQWURO LV
LQ WKH GLVSOD\ PRGH WKH LQIRUPDWLRQ VKRZQ EHORZ LV GLVSOD\HG�

0RWRU 6WDWXV
&RQWURO 2SHUDWLRQ

2XWSXW &RQGLWLRQ
9DOXH DQG 8QLWV

,Q DGGLWLRQ� WKH GLVSOD\ PRGH RIIHUV D FRPELQHG GLVSOD\ WKDW JLYHV WKH YDOXH RI DOO RXWSXW
FRQGLWLRQV VLPXOWDQHRXVO\� 7KH GLVSOD\ PRGH DOVR JLYHV WKH XVHU WKH DELOLW\ WR YLHZ
GLDJQRVWLF LQIRUPDWLRQ DQG WKH IDXOW ORJ�

$GMXVWLQJ 'LVSOD\ &RQWUDVW
:KHQ $& SRZHU LV DSSOLHG WR WKH FRQWURO WKH NH\SDG VKRXOG GLVSOD\ WKH VWDWXV RI WKH
FRQWURO� ,I WKHUH LV QR GLVSOD\ YLVLEOH� XVH WKH IROORZLQJ SURFHGXUH WR DGMXVW WKH GLVSOD\�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU 1R YLVLEOH GLVSOD\

3UHVV ',63 .H\ 3ODFHV FRQWURO LQ GLVSOD\ PRGH

3UHVV 6+,)7 6+,)7 $OORZV GLVSOD\ FRQWUDVW
DGMXVWPHQW

3UHVV ? RU + .H\ $GMXVWV GLVSOD\ LQWHQVLW\

3UHVV (17(5 6DYHV OHYHO RI FRQWUDVW DQG H[LWV
WR GLVSOD\ PRGH

7\SLFDO GLVSOD\



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

��� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

'LVSOD\ 6FUHHQV
1RWH� 7KH RUGHU RI GLVSOD\ LV DV VKRZQ �VFUROO WKURXJK RUGHU�� +RZHYHU� WKH ILUVW

GLVSOD\ DIWHU ´%DOGRU 0RWRUV 	 'ULYHVµ ZLOO EH WKH ODVW GLVSOD\ \RX YLHZHG
EHIRUH SRZHU GRZQ�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV
$SSO\ 3RZHU 'LVSOD\ PRGH VKRZLQJ PRGH�

YROWDJH� FXUUHQW 	 IUHTXHQF\
VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH PRGH� SUHVV
ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 6FUROO WR IDXOW ORJ EORFN� 3UHVV (17(5 WR YLHZ WKH IDXOW ORJ
LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN� 3UHVV (17(5 WR YLHZ GLDJQRVWLF
LQIRUPDWLRQ LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR ORFDO VSHHG UHI� EORFN� 3UHVV (17(5 WR FKDQJH PRWRU
VSHHG�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ RXWSXW
IUHTXHQF\�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ PRWRU
VSHHG �EDVHG RQ RXWSXW
IUHTXHQF\��

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ RXWSXW
FXUUHQW�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ RXWSXW
YROWDJH�

)DXOW /RJ $FFHVV :KHQ D IDXOW FRQGLWLRQ RFFXUV� PRWRU RSHUDWLRQ VWRSV DQG D IDXOW FRGH LV GLVSOD\HG RQ WKH
.H\SDG GLVSOD\� 7KH FRQWURO NHHSV D ORJ RI XS WR WKH ODVW �� IDXOWV� ,I PRUH WKDQ �� IDXOWV
KDYH RFFXUUHG WKH ROGHVW IDXOW ZLOO EH GHOHWHG IURP WKH IDXOW ORJ WR PDNH URRP IRU WKH
QHZHVW IDXOW� 7R DFFHVV WKH IDXOW ORJ SHUIRUP WKH IROORZLQJ SURFHGXUH�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV
$SSO\ 3RZHU 'LVSOD\ PRGH VKRZLQJ PRGH�

YROWDJH� FXUUHQW 	 IUHTXHQF\
VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH PRGH� SUHVV
ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 3UHVV ',63 WR VFUROO WR WKH )DXOW
/RJ HQWU\ SRLQW�

3UHVV (17(5 NH\ 'LVSOD\ ILUVW IDXOW W\SH DQG WLPH
IDXOW RFFXUUHG�

7\SLFDO GLVSOD\�

3UHVV ? NH\ 6FUROO WKURXJK IDXOW PHVVDJHV� ,I QR PHVVDJHV� WKH IDXOW ORJ H[LW
FKRLFH LV GLVSOD\HG�

3UHVV (17(5 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN�

3UHVV 5(6(7 NH\ 5HWXUQ WR GLVSOD\ PRGH� 'LVSOD\ PRGH VWRS NH\ /(' LV RQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ���01���

'LDJQRVWLF ,QIRUPDWLRQ $FFHVV

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV
$SSO\ 3RZHU /RJR GLVSOD\ IRU � VHFRQGV�

'LVSOD\ PRGH VKRZLQJ /RFDO
PRGH YROWDJH� FXUUHQW 	
IUHTXHQF\ VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH�VHULDO PRGH�
SUHVV ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 6FUROO WR IDXOW ORJ EORFN� 3UHVV (17(5 WR YLHZ WKH IDXOW ORJ
LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN� 3UHVV (17(5 WR YLHZ GLDJQRVWLF
LQIRUPDWLRQ LI GHVLUHG�

3UHVV (17(5 NH\ $FFHVV GLDJQRVWLF LQIRUPDWLRQ�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ FRQWURO
WHPSHUDWXUH� ����

'LVSOD\V RSHUDWLQJ WHPSHUDWXUH LQ
GHJUHHV &�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ EXV
YROWDJH�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ EXV
&XUUHQW�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ 3:0
)UHTXHQF\� ����

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ �
RYHUORDG FXUUHQW UHPDLQLQJ�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ UHDO WLPH
RSWR LQSXWV 	 RXWSXWV VWDWHV�
�� 2SHQ� � &ORVHG�

2SWR ,QSXWV VWDWHV �/HIW��
2SWR 2XWSXWV VWDWHV �5LJKW��

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ DFWXDO
GULYH UXQQLQJ WLPH VLQFH ODVW
SRZHU XS�

+5�0,1�6(& IRUPDW�

3UHVV ',63 NH\ 'LVSOD\ RSHUDWLQJ ]RQH ZLWK UDWHG
+3 DQG LQSXW YROWDJH �IRU WKH
RSHUDWLQJ ]RQH� DQG FRQWURO W\SH�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ FRQWLQXRXV
DPSV� 3. DPSV UDWLQJ� DPSV�YROW
VFDOH RI IHHGEDFN� SRZHU EDVH ,'�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ ZKLFK
*URXS� RU � H[SDQVLRQ ERDUGV
DUH LQVWDOOHG�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ VRIWZDUH
YHUVLRQ DQG UHYLVLRQ LQVWDOOHG LQ
WKH FRQWURO�

3UHVV ',63 NH\ 'LVSOD\V H[LW FKRLFH�
3UHVV (17(5 WR H[LW�

3UHVV (17(5 WR H[LW GLDJQRVWLF
LQIRUPDWLRQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

��� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

/RFDO 6SHHG 5HI 6SHHG $GMXVWPHQW XVLQJ /RFDO 6SHHG 5HIHUHQFH� �7KLV H[DPSOH FKDQJHV WKH /RFDO 6SHHG 5HI
SDUDPHWHU IURP �+] WR ��+]��

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV
$SSO\ 3RZHU /RJR GLVSOD\ IRU � VHFRQGV�

'LVSOD\ PRGH VKRZLQJ /RFDO
PRGH YROWDJH� FXUUHQW 	
IUHTXHQF\ VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH�VHULDO PRGH�
SUHVV ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 6FUROO WR IDXOW ORJ EORFN� 3UHVV (17(5 WR YLHZ WKH IDXOW ORJ
LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN� 3UHVV (17(5 WR YLHZ GLDJQRVWLF
LQIRUPDWLRQ LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR ORFDO VSHHG UHI� EORFN� 3UHVV (17(5 WR FKDQJH PRWRU
VSHHG�

3UHVV (17(5 NH\ 6HOHFW WKH ORFDO VSHHG UHIHUHQFH�

3UHVV 6+,)7 NH\ 0RYH EOLQNLQJ FXUVRU ULJKW RQH
GLJLW�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV ? NH\ ,QFUHDVH WHQV YDOXH E\ RQH GLJLW� 9DOXH KDV EHHQ FKDQJHG IURP
�+] WR ��+]�

3UHVV (17(5 NH\ 6DYH QHZ YDOXH DQG UHWXUQ WR
GLVSOD\ PRGH�

3UHVV ):' RU 5(9 NH\ 0RWRU UXQV ):' RU 5(9 DW
FRPPDQGHG VSHHG�

):' �5(9� /(' RQ�

3UHVV 6723 NH\ 0RWRU VWRS FRPPDQG LVVXHG� 'LVSOD\ PRGH� 6WRS /(' RQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ���01���

3URJUDP 0RGH 8VH WKH 3URJUDP 0RGH WR FXVWRPL]H WKH FRQWURO IRU D YDULHW\ RI DSSOLFDWLRQV E\
SURJUDPPLQJ WKH RSHUDWLQJ SDUDPHWHUV� ,Q WKH 'LVSOD\ 0RGH� SUHVV WKH 352* NH\ WR
DFFHVV WKH 3URJUDP 0RGH� 7R UHWXUQ WR WKH 'LVSOD\ 0RGH� SUHVV WKH ',63 NH\� 1RWH WKDW
ZKHQ D SDUDPHWHU LV VHOHFWHG DOWHUQDWHO\ SUHVVLQJ WKH 'LVS DQG 3URJ NH\V ZLOO FKDQJH
EHWZHHQ WKH 'LVSOD\ 0RGH DQG WKH VHOHFWHG SDUDPHWHU� 3DUDPHWHUV PD\ EH
SURJUDPPHG LQ DQ\ RSHUDWLQJ PRGH� :KHQ D SDUDPHWHU LV VHOHFWHG IRU SURJUDPPLQJ� WKH
NH\SDG GLVSOD\ JLYHV \RX WKH IROORZLQJ LQIRUPDWLRQ�

3DUDPHWHU 6WDWXV
3DUDPHWHU

9DOXH DQG 8QLWV

3DUDPHWHU 6WDWXV $OO SURJUDPPDEOH SDUDPHWHUV DUH GLVSOD\HG ZLWK D 3� LQ WKH ORZHU OHIW KDQG FRUQHU RI WKH
NH\SDG GLVSOD\� ,I D SDUDPHWHU LV GLVSOD\HG ZLWK D 9�� WKH VHWWLQJ PD\ EH YLHZHG EXW QRW
FKDQJHG ZKLOH WKH PRWRU LV RSHUDWLQJ� ,I WKH SDUDPHWHU LV GLVSOD\HG ZLWK DQ /�� WKH VHWWLQJ
LV ORFNHG DQG WKH VHFXULW\ DFFHVV FRGH PXVW EH HQWHUHG EHIRUH DQ\ FKDQJHV FDQ EH
PDGH�

3DUDPHWHU %ORFNV $FFHVV IRU 3URJUDPPLQJ
8VH WKH IROORZLQJ SURFHGXUH WR DFFHVV SDUDPHWHU EORFNV WR SURJUDP WKH FRQWURO�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH�

,I QR IDXOWV DQG SURJUDPPHG IRU
5(027( RSHUDWLRQ�

'LVSOD\ PRGH�

,I IDXOW LV GLVSOD\HG� UHIHU WR WKH
7URXEOHVKRRWLQJ VHFWLRQ RI WKLV
PDQXDO�

3UHVV 352* NH\ 3UHVV (17(5 WR DFFHVV SUHVHW
VSHHG SDUDPHWHUV�

3UHVV ? RU + NH\ 6FUROO WR WKH $&&(/�'(&(/
EORFN�

3UHVV (17(5 WR DFFHVV $FFHO
DQG 'HFHO UDWH SDUDPHWHUV�

3UHVV ? RU + NH\ 6FUROO WR WKH /HYHO � %ORFN� 3UHVV (17(5 WR DFFHVV /HYHO �
%ORFNV�

3UHVV (17(5 NH\ )LUVW OHYHO � EORFN GLVSOD\�

3UHVV ? RU + NH\ 6FUROO WR 3URJUDPPLQJ ([LW PHQX� 3UHVV (17(5 WR UHWXUQ WR GLVSOD\
PRGH�

3UHVV (17(5 NH\ 5HWXUQ WR GLVSOD\ PRGH�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

��� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

&KDQJLQJ 3DUDPHWHU 9DOXHV ZKHQ 6HFXULW\ &RGH 1RW 8VHG
8VH WKH IROORZLQJ SURFHGXUH WR SURJUDP RU FKDQJH D SDUDPHWHU DOUHDG\ SURJUDPPHG LQWR
WKH FRQWURO ZKHQ D VHFXULW\ FRGH LV QRW EHLQJ XVHG�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ $FFHVV SURJUDPPLQJ PRGH�

3UHVV ? RU + NH\ 6FUROO WR /HYHO � ,QSXW %ORFN� 3UHVV (17(5 WR DFFHVV ,1387
EORFN SDUDPHWHU�

3UHVV (17(5 NH\ $FFHVV ,QSXW %ORFN� .H\SDG PRGH VKRZQ LV WKH
IDFWRU\ VHWWLQJ�

3UHVV (17(5 NH\ $FFHVV 2SHUDWLQJ 0RGH� .H\SDG PRGH VKRZQ LV WKH
IDFWRU\ VHWWLQJ�

3UHVV ? NH\ 6FUROO WR PDNH \RXU VHOHFWLRQ� $W WKH IODVKLQJ FXUVRU� VHOHFW
PRGH GHVLUHG� 6WDQGDUG UXQ LV
VKRZQ�

3UHVV (17(5 6DYH VHOHFWLRQ WR PHPRU\� 3UHVV (17(5 WR VDYH VHOHFWLRQ�

3UHVV ? NH\ 6FUROO WR PHQX H[LW�

3UHVV (17(5 NH\ 5HWXUQ WR ,QSXW %ORFN�

3UHVV ',63 NH\ 5HWXUQ WR 'LVSOD\ 0RGH� 7\SLFDO GLVSOD\ PRGH�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ���01���

5HVHW 3DUDPHWHUV WR )DFWRU\ 6HWWLQJV
6RPHWLPHV LW LV QHFHVVDU\ WR UHVWRUH WKH SDUDPHWHU YDOXHV WR WKH IDFWRU\ VHWWLQJV� )ROORZ
WKLV SURFHGXUH WR GR VR�

1RWH� $OO SDUDPHWHU YDOXHV DOUHDG\ SURJUDPPHG ZLOO EH FKDQJHG ZKHQ UHVHWWLQJ WKH
FRQWURO WR IDFWRU\ VHWWLQJV�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ (QWHU SURJUDP PRGH�

3UHVV ? RU + NH\ 6FUROO WR /HYHO � %ORFNV�

3UHVV (17(5 NH\ 6HOHFW /HYHO � %ORFNV�

3UHVV ? RU + NH\ 6FUROO WR WKH 0LVFHOODQHRXV EORFN�

3UHVV (17(5 NH\ 6HOHFW 0LVFHOODQHRXV EORFN�

3UHVV ? NH\ 6FUROO WR )DFWRU\ 6HWWLQJV
SDUDPHWHU�

3UHVV (17(5 NH\ $FFHVV )DFWRU\ 6HWWLQJV
SDUDPHWHU�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV ? NH\ 6FUROO WR 67' 6(77,1*6� WR
FKRRVH RULJLQDO IDFWRU\ VHWWLQJV�

)RU ��+] PRWRUV� VHW WR
��+]���� 92/76�

3UHVV (17(5 NH\ 5HVWRUHV IDFWRU\ VHWWLQJV� ´/RDGLQJ 3UHVHWVµ LV ILUVW PHVVDJH
´2SHUDWLRQ 'RQHµ LV QH[W
´1Rµ LV GLVSOD\HG ODVW�

3UHVV ? NH\ 6FUROO WR PHQX H[LW�

3UHVV (17(5 NH\ 5HWXUQ WR 0LVFHOODQHRXV EORFN�

3UHVV ',63 NH\ 5HWXUQ WR GLVSOD\ PRGH� 'LVSOD\ PRGH� 6WRS /(' RQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

,QLWLDOL]H 1HZ 6RIWZDUH ((3520
$IWHU D QHZ ((3520 LV LQVWDOOHG� WKH FRQWURO PXVW EH LQLWLDOL]HG WR WKH QHZ VRIWZDUH
YHUVLRQ DQG PHPRU\ ORFDWLRQV� 8VH WKH IROORZLQJ SURFHGXUH WR LQLWLDOL]H WKH ((3520�

1RWH� $OO SDUDPHWHU YDOXHV DOUHDG\ SURJUDPPHG ZLOO EH FKDQJHG ZKHQ UHVHWWLQJ WKH
FRQWURO WR IDFWRU\ VHWWLQJV�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ (QWHU SURJUDP PRGH�

3UHVV ? RU + NH\ 6FUROO WR /HYHO � %ORFNV�

3UHVV (17(5 NH\ 6HOHFW /HYHO � %ORFNV�

3UHVV ? RU + NH\ 6FUROO WR WKH 0LVFHOODQHRXV EORFN�

3UHVV (17(5 NH\ 6HOHFW 0LVFHOODQHRXV EORFN�

3UHVV ? NH\ 6FUROO WR )DFWRU\ 6HWWLQJV
SDUDPHWHU�

3UHVV (17(5 NH\ $FFHVV )DFWRU\ 6HWWLQJV
SDUDPHWHU�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV ? NH\ 6FUROO WR 67' 6(77,1*6� WR
FKRRVH RULJLQDO IDFWRU\ VHWWLQJV�

)RU ��+] PRWRUV� VHW WR
��+]���� 92/76�

3UHVV (17(5 NH\ 5HVWRUHV IDFWRU\ VHWWLQJV� ´/RDGLQJ 3UHVHWVµ LV ILUVW PHVVDJH
´2SHUDWLRQ 'RQHµ LV QH[W
´1Rµ LV GLVSOD\HG ODVW�

3UHVV ? NH\ 6FUROO WR PHQX H[LW�

3UHVV (17(5 NH\ 5HWXUQ WR GLVSOD\ PRGH� 'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV ',63 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN� ,I \RX ZLVK WR YHULI\ WKH VRIWZDUH
YHUVLRQ� HQWHU GLDJQRVWLF LQIR�

3UHVV (17(5 NH\ $FFHVV GLDJQRVWLF LQIRUPDWLRQ� 'LVSOD\V FRPPDQGHG VSHHG�
GLUHFWLRQ RI URWDWLRQ� /RFDO�
5HPRWH DQG PRWRU VSHHG�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ VRIWZDUH
YHUVLRQ DQG UHYLVLRQ LQVWDOOHG LQ
WKH FRQWURO�

9HULI\ QHZ VRIWZDUH YHUVLRQ�

3UHVV ',63 NH\ 'LVSOD\V H[LW FKRLFH� 3UHVV (17(5 WR H[LW GLDJQRVWLF
LQIRUPDWLRQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ����01���

2SHUDWLRQ ([DPSOHV
2SHUDWLQJ WKH &RQWURO IURP WKH .H\SDG

,I WKH FRQWURO LV FRQILJXUHG IRU UHPRWH RU VHULDO FRQWURO� WKH /2&$/ 0RGH PXVW EH
DFWLYDWHG EHIRUH WKH FRQWURO PD\ EH RSHUDWHG IURP WKH NH\SDG� 7R DFWLYDWH WKH /2&$/
0RGH� ILUVW WKH PRWRU PXVW EH VWRSSHG XVLQJ WKH NH\SDG 6723 NH\ �LI HQDEOHG�� UHPRWH
FRPPDQGV RU VHULDO FRPPDQGV�

1RWH� 3UHVVLQJ WKH NH\SDG 6723 NH\ �LI HQDEOHG� ZLOO DXWRPDWLFDOO\ LVVXH D PRWRU
VWRS FRPPDQG DQG FKDQJH WR /2&$/ PRGH�

:KHQ WKH PRWRU KDV VWRSSHG� WKH /2&$/ 0RGH LV DFWLYDWHG E\ SUHVVLQJ WKH ´/2&$/µ
NH\� 6HOHFWLRQ RI WKH /2&$/ 0RGH RYHUULGHV DQ\ UHPRWH RU VHULDO FRQWURO LQSXWV H[FHSW
IRU WKH ([WHUQDO 7ULS LQSXW� /RFDO (QDEOH ,QSXW RU 6723 LQSXW�

7KH FRQWURO FDQ RSHUDWH WKH PRWRU LQ WKUHH ��� GLIIHUHQW ZD\V IURP WKH NH\SDG�

�� -2* &RPPDQG�

�� 6SHHG DGMXVWPHQW ZLWK .H\SDG HQWHUHG YDOXHV�

�� 6SHHG DGMXVWPHQW XVLQJ WKH .H\SDG DUURZ NH\V�

1RWH� ,I WKH FRQWURO KDV EHHQ FRQILJXUHG IRU .H\SDG LQ WKH RSHUDWLQJ PRGH
SDUDPHWHU �OHYHO �� LQSXW EORFN�� WKHQ QR RWKHU PHDQV RI RSHUDWLRQ LV SHUPLWWHG
RWKHU WKDQ IURP WKH NH\SDG�

$FFHVVLQJ WKH .H\SDG -2* &RPPDQG

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV -2* NH\ $FFHVV SURJUDPPHG -2* VSHHG� -2* NH\ /(' RQ�

3UHVV DQG KROG ):' RU
5(9 NH\

0RYH FRQWURO IRUZDUG RU UHYHUVH
DW -2* VSHHG�

&RQWURO UXQV ZKLOH ):' RU 5(9
NH\ LV SUHVVHG� -2* 	 ):' �RU
5(9� /('·V RQ�

3UHVV -2* NH\ 'LVDEOHV -2* PRGH� -2* /(' RII�
6WRS NH\ /(' RQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 3URJUDPPLQJ 	 2SHUDWLRQ 01���

6SHHG $GMXVWPHQW XVLQJ /RFDO 6SHHG 5HIHUHQFH

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV (17(5 NH\ 6HOHFW WKH ORFDO VSHHG UHIHUHQFH�

3UHVV 6+,)7 NH\ 0RYH EOLQNLQJ FXUVRU ULJKW RQH
GLJLW�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV ? NH\ ,QFUHDVH WHQV YDOXH E\ RQH GLJLW�

3UHVV (17(5 NH\ 6DYH QHZ YDOXH DQG UHWXUQ WR
GLVSOD\ PRGH�

3UHVV ):' RU 5(9 NH\ 0RWRU UXQV ):' RU 5(9 DW
FRPPDQGHG VSHHG�

):' �5(9� /(' RQ�

3UHVV 6723 NH\ 0RWRU VWRS FRPPDQG LVVXHG� 'LVSOD\ PRGH� 6WRS /(' RQ�

6SHHG $GMXVWPHQW 8VLQJ $UURZ .H\V

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV ):' RU 5(9 NH\ 0RWRU UXQV ):' RU 5(9 DW
VHOHFWHG VSHHG�

):' NH\ /(' RQ�

3UHVV ? NH\ ,QFUHDVH PRWRU VSHHG� 'LVSOD\ PRGH�

3UHVV + NH\ 'HFUHDVH PRWRU VSHHG� 'LVSOD\ PRGH�

3UHVV 6723 NH\ 0RWRU VWRS FRPPDQG LVVXHG� 'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV ):' RU 5(9 NH\ 0RWRU UXQV ):' RU 5(9 DW
FRPPDQGHG VSHHG�

0RWRU UXQV DW SUHYLRXVO\ VHW
VSHHG�

3UHVV 6723 NH\ 0RWRU VWRS FRPPDQG LVVXHG� 'LVSOD\ PRGH� 6WRS /(' RQ�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

3URJUDPPLQJ 	 2SHUDWLRQ ����01���

6HFXULW\ 6\VWHP &KDQJHV
$FFHVV WR SURJUDPPHG SDUDPHWHUV FDQ EH SURWHFWHG IURP FKDQJH E\ WKH VHFXULW\ FRGH
IHDWXUH� 7KH 6HFXULW\ &RGH LV GHILQHG E\ VHWWLQJ WKH /HYHO � 6HFXULW\ &RQWURO EORFN� 7R
LPSOHPHQW WKH VHFXULW\ IHDWXUH� XVH WKH IROORZLQJ SURFHGXUH�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ (QWHU SURJUDP PRGH�

3UHVV ? RU + NH\ 6FUROO WR /HYHO � %ORFNV�

3UHVV (17(5 NH\ $FFHVV /HYHO � %ORFNV�

3UHVV ? RU + NH\ 6FUROO WR WKH 6HFXULW\ &RQWURO
EORFN�

3UHVV (17(5 NH\ $FFHVV WKH 6HFXULW\ &RQWURO
EORFN�

3UHVV ? NH\ 6FUROO WR WKH $FFHVV &RGH
SDUDPHWHU�

3UHVV (17(5 NH\ 7KH $FFHVV &RGH SDUDPHWHU FDQ
EH FKDQJHG�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV + NH\ 8VH + NH\ WR FKDQJH YDOXH�
([DPSOH� �����

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV (17(5 NH\ 6DYH $FFHVV &RGH SDUDPHWHU .H\SDG 'LVSOD\ ZLOO QRW VKRZ XVHU
DFFHVV FRGH� 5HFRUG LWV· YDOXH
IRU IXWXUH UHIHUHQFH�

3UHVV + NH\ 6FUROO WR 6HFXULW\ 6WDWH�

3UHVV (17(5 NH\ $FFHVV 6HFXULW\ 6WDWH SDUDPHWHU� = UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV ? NH\ 6HOHFW /RFDO 6HFXULW\�

3UHVV (17(5 NH\ 6DYH VHOHFWLRQ� 3� ZLOO FKDQJH WR /� DIWHU UHWXUQLQJ
WR GLVSOD\ PRGH IRU ORQJHU WKDQ
WLPH VHW LQ $FFHVV 7LPH
SDUDPHWHU�

3UHVV ',63 NH\ 5HWXUQ WR 'LVSOD\ PRGH� 7\SLFDO GLVSOD\ PRGH�

1RWH� 3OHDVH UHFRUG \RXU DFFHVV FRGH DQG VWRUH LW LQ D VDIH SODFH� ,I \RX FDQQRW
JDLQ HQWU\ LQWR SDUDPHWHU YDOXHV WR FKDQJH D SURWHFWHG SDUDPHWHU� SOHDVH
FRQWDFW %DOGRU� %H SUHSDUHG WR JLYH WKH � GLJLW FRGH ORFDWHG RQ WKH ORZHU ULJKW
VLGH RI WKH .H\SDG 'LVSOD\ DW WKH (QWHU &RGH SDUDPHWHU SURPSW�
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&KDQJLQJ 3DUDPHWHU 9DOXHV ZLWK D 6HFXULW\ &RGH LQ 8VH

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ (QWHU SURJUDP PRGH�

3UHVV ? RU + NH\ 6FUROO WR ,QSXW EORFN�

3UHVV (17(5 NH\ $FFHVV ,QSXW EORFN WR FKDQJH
2SHUDWLQJ 0RGH VHWWLQJ� /� VKRZV SDUDPHWHU LV /RFNHG�

3UHVV (17(5 NH\ :KHQ VHFXULW\ RQ� SDUDPHWHU
YDOXHV FDQQRW EH FKDQJHG�

3UHVV + NH\ (QWHU WKH $FFHVV &RGH �
([DPSOH� �����

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV (17(5 NH\

3UHVV ? RU + NH\ 6FUROO WR PDNH \RXU VHOHFWLRQ�

3UHVV (17(5 6DYH VHOHFWHG SDUDPHWHU 3� ZLOO FKDQJH WR /� DIWHU \RX
UHWXUQ WR 'LVSOD\ PRGH IRU ORQJHU
WKDQ WKH WLPH VSHFLILHG LQ WKH
$FFHVV 7LPH SDUDPHWHU�

3UHVV ? RU + NH\ 6FUROO WR 0HQX ([LW�

3UHVV (17(5 NH\ 5HWXUQV WR ,QSXW EORFN�

3UHVV ',63 NH\ 5HWXUQ WR 'LVSOD\ PRGH� 7\SLFDO GLVSOD\ PRGH�

1RWH� 3OHDVH UHFRUG \RXU DFFHVV FRGH DQG VWRUH LW LQ D VDIH SODFH� ,I \RX FDQQRW
JDLQ HQWU\ LQWR SDUDPHWHU YDOXHV WR FKDQJH D SURWHFWHG SDUDPHWHU� SOHDVH
FRQWDFW %DOGRU� %H SUHSDUHG WR JLYH WKH � GLJLW FRGH ORFDWHG RQ WKH ORZHU ULJKW
VLGH RI WKH .H\SDG 'LVSOD\ DW WKH (QWHU &RGH SURPSW�
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6HFXULW\ 6\VWHP $FFHVV 7LPHRXW 3DUDPHWHU &KDQJH

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU .H\SDG 'LVSOD\ VKRZV WKLV
RSHQLQJ PHVVDJH�

/RJR GLVSOD\ IRU � VHFRQGV�

,I QR IDXOWV DQG SURJUDPPHG IRU
/2&$/ RSHUDWLRQ�

'LVSOD\ PRGH� 6WRS /(' RQ�

3UHVV 352* NH\ (QWHU SURJUDP PRGH�

3UHVV ? RU + NH\ 6FUROO WR /HYHO � %ORFNV�

3UHVV (17(5 NH\ $FFHVV /HYHO � %ORFNV�

3UHVV ? RU + NH\ 6FUROO WR WKH 6HFXULW\ &RQWURO
EORFN�

3UHVV (17(5 NH\ $FFHVV WKH /RFDO 6HFXULW\ EORFN�

3UHVV ? NH\ 6FUROO WR WKH $FFHVV 7LPHRXW
SDUDPHWHU�

3UHVV (17(5 NH\ $WWHPSW WR DFFHVV WKH $FFHVV
7LPHRXW SDUDPHWHU�

= UHSUHVHQWV EOLQNLQJ FXUVRU�

3UHVV + NH\ 8VH + NH\ WR FKDQJH YDOXH�
([DPSOH� �����

1RWH� ,JQRUH WKH � GLJLW QXPEHU WR
WKH ULJKW �H[DPSOH� �������

3UHVV (17(5 NH\ 6DYH $FFHVV &RGH SDUDPHWHU 6HFXULW\ FRGH HQWHUHG LV FRUUHFW�
$OO SDUDPHWHUV PD\ EH FKDQJHG�

3UHVV 6+,)7 NH\� 0RYH FXUVRU ULJKW RQ GLJLW� $FFHVV 7LPHRXW FDQ EH DQ\ YDOXH
EHWZHHQ � DQG ��� VHFRQGV�

3UHVV ? NH\ � WLPHV &KDQJH WKH � WR �� ([DPSOH� �� VHFRQGV�

3UHVV (17(5 NH\ 6DYH YDOXH� 3� ZLOO FKDQJH WR /� DIWHU \RX
UHWXUQ WR 'LVSOD\ PRGH IRU ORQJHU
WKDQ WKH WLPH VSHFLILHG LQ WKH
$FFHVV 7LPH SDUDPHWHU�

3UHVV ',63 NH\ 5HWXUQ WR 'LVSOD\ PRGH� 7\SLFDO GLVSOD\ PRGH�

1RWH� 3OHDVH UHFRUG \RXU DFFHVV FRGH DQG VWRUH LW LQ D VDIH SODFH� ,I \RX FDQQRW
JDLQ HQWU\ LQWR SDUDPHWHU YDOXHV WR FKDQJH D SURWHFWHG SDUDPHWHU� SOHDVH
FRQWDFW %DOGRU� %H SUHSDUHG WR JLYH WKH � GLJLW FRGH ORFDWHG RQ WKH ORZHU ULJKW
VLGH RI WKH .H\SDG 'LVSOD\ DW WKH (QWHU &RGH SURPSW�
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3DUDPHWHU 'HILQLWLRQV
&RQYHUWHU &RQWURO %RDUG 3DUDPHWHUV

&RQYHUWLQJ VHFWLRQ SDUDPHWHUV DUH SURJUDPPHG DW WKH IDFWRU\� 7DEOH ��� LV D OLVW RI WKH
SDUDPHWHUV WKDW FDQ EH FKDQJHG� +RZHYHU�WR PDNH DQ\ SDUDPHWHU DGMXVWPHQWV WKH
NH\SDG PXVW EH LQVWDOOHG LQ WKH &RQYHUWLQJ &RQWURO %RDUG DV GHVFULEHG SUHYLRXVO\ LQ WKLV
VHFWLRQ� (DFK &RQYHUWLQJ VHFWLRQ SDUDPHWHU LV GHILQHG LQ 7DEOH ����

7DEOH ��� &RQYHUWLQJ 6HFWLRQ 3DUDPHWHU /LVW

/(9(/ � %/2&.6
0LVFHOODQHRXV
)DFWRU\ 6HWWLQJV
/LQH ,QGXFWRU
%XV &DSDFLWDQFH
'$& 6HOHFWLRQ
6HFXULW\ &RQWURO
6HFXULW\ 6WDWH
$FFHVV 7LPHRXW
$FFHVV &RGH
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3URJUDPPLQJ 	 2SHUDWLRQ ����01���

7DEOH ��� &RQYHUWHU &RQWURO %RDUG 3DUDPHWHU 'HILQLWLRQV

%ORFN 7LWOH 3DUDPHWHU 'HVFULSWLRQ

0,6& )DFWRU\ 6HWWLQJV 5HVWRUHV IDFWRU\ VHWWLQJV IRU FRQYHUWHU VHFWLRQ SDUDPHWHUV� 6HOHFW <(6 DQG SUHVV
(17(5 WR UHVWRUH IDFWRU\ SDUDPHWHU YDOXHV� 7KH .H\SDG 'LVSOD\ ZLOO VKRZ
´2SHUDWLRQ 'RQHµ WKHQ UHWXUQ WR ´12µ ZKHQ FRPSOHWH�

/LQH ,QGXFWRU
�%RRVW
5HJXODWRU�

7KH YDOXH RI WKH LQWHUQDO RU H[WHUQDO ERRVW UHJXODWRU LQGXFWRU LQ ´P+µ� 7KLV SDUDPHWHU
VHWV WKH FXUUHQW ORRS JDLQ RI WKH FRQYHUWHU VHFWLRQ� 7KLV YDOXH LV IDFWRU\ VHW DQG
VKRXOG QRW UHTXLUH DGMXVWPHQW�

%XV &DSDFLWDQFH 6HWV WKH QRPLQDO '& %XV FDSDFLWDQFH� 7KLV SDUDPHWHU VHWV WKH YROWDJH ORRS JDLQ IRU WKH
FRQYHUWHU VHFWLRQ� 7KLV YDOXH LV IDFWRU\ VHW DQG VKRXOG QRW UHTXLUH DGMXVWPHQW XQOHVV
PRUH FDSDFLWDQFH RU PRUH FRQWUROV DUH DGGHG DFURVV WKH '& %XV�

'$& 6HOHFWLRQ 7KLV SDUDPHWHU FRQILJXUHV ERWK $QDORJ 2XWSXWV �� �-���� DQG �� �-���� DW WKH VDPH WLPH
IRU WURXEOHVKRRWLQJ SXUSRVHV�

$% %& &URVV� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH /LQH�/LQH YROWDJH �/���/���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH /LQH�/LQH YROWDJH �/���/���

'4 &2175/5� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 'LUHFW &RQWURO YROWDJH�
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 4XDGUDWXUH &RQWURO YROWDJH�

'4 &XUUHQWV� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 'LUHFW &RQWURO FXUUHQW�
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 4XDGUDWXUH &RQWURO FXUUHQW�

,4 &RPPDQG�7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 4XDGUDWXUH &RPPDQG VLJQDO�
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 4XDGUDWXUH )HHGEDFN VLJQDO�

,% DQG ,&� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 3KDVH % FXUUHQW IHHGEDFN�
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 3KDVH & FXUUHQW IHHGEDFN�

9D DQG 9E� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 3:0 YROWDJH IRU 3KDVH $�
$QDORJ 2XWSXW �� UHSUHVHQWV WKH 3:0 YROWDJH IRU 3KDVH %�

,D DQG ,E� 7KLV VHOHFWLRQ SURYLGHV D VFDOHG ���9'& VLJQDOV DW 2XWSXWV �� DQG ���
$QDORJ 2XWSXW �� UHSUHVHQWV 3KDVH $ FXUUHQW�
$QDORJ 2XWSXW �� UHSUHVHQWV 3KDVH % FXUUHQW�

6(&85,7<
&21752/

6HFXULW\ 6WDWH 2II � 1R VHFXULW\ $FFHVV &RGH UHTXLUHG WR FKDQJH SDUDPHWHU YDOXHV�
/RFDO � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG �XVLQJ WKH NH\SDG� EHIRUH

SDUDPHWHU FKDQJHV FDQ EH PDGH XVLQJ WKH .H\SDG�
6HULDO � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG �RYHU WKH 6HULDO /LQN� EHIRUH

SDUDPHWHU FKDQJHV FDQ EH PDGH XVLQJ WKH 6HULDO /LQN�
7RWDO � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG �XVLQJ .H\SDG RU 6HULDO /LQN�

EHIRUH SDUDPHWHU FKDQJHV FDQ EH PDGH XVLQJ WKH .H\SDG RU VHULDO OLQN�
1RWH� ,I VHFXULW\ LV VHW WR /RFDO� 6HULDO RU 7RWDO \RX FDQ SUHVV 352* DQG VFUROO

WKURXJK WKH SDUDPHWHU YDOXHV DQG YLHZ WKHLU YDOXHV EXW \RX DUH QRW DOORZHG
WR FKDQJH WKHLU YDOXHV XQOHVV \RX HQWHU WKH FRUUHFW DFFHVV FRGH�

$FFHVV 7LPHRXW 7KH WLPH LQ VHFRQGV WKH VHFXULW\ DFFHVV UHPDLQV HQDEOHG DIWHU OHDYLQJ WKH SURJUDPPLQJ
PRGH� ,I \RX H[LW DQG JR EDFN LQWR WKH SURJUDP 0RGH ZLWKLQ WKLV WLPH OLPLW� WKH
VHFXULW\ $FFHVV &RGH GRHV QRW KDYH WR EH UH�HQWHUHG� 7KLV WLPHU VWDUWV ZKHQ OHDYLQJ
WKH 3URJUDP 0RGH �E\ SUHVVLQJ ',63��

1RWH� 7KLV IHDWXUH LV QRW DYDLODEOH ZKHQ XVLQJ WKH 6HULDO RSHUDWLQJ PRGH RU LI
SRZHU LV F\FOHG�

$FFHVV &RGH $ � GLJLW QXPEHU FRGH� 2QO\ SHUVRQV WKDW NQRZ WKH FRGH FDQ FKDQJH VHFXUHG /HYHO �
DQG /HYHO � SDUDPHWHU YDOXHV�

1RWH� 3OHDVH UHFRUG \RXU DFFHVV FRGH DQG VWRUH LW LQ D VDIH SODFH� ,I \RX FDQQRW
JDLQ HQWU\ LQWR SDUDPHWHU YDOXHV WR FKDQJH D SURWHFWHG SDUDPHWHU� SOHDVH
FRQWDFW %DOGRU� %H SUHSDUHG WR JLYH WKH � GLJLW FRGH VKRZQ RQ WKH ORZHU
ULJKW VLGH RI WKH .H\SDG 'LVSOD\ DW WKH 6HFXULW\ &RQWURO $FFHVV &RGH
SDUDPHWHU SURPSW�
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3RZHU 2XWSXW &RQWURO %RDUG 3DUDPHWHUV
7R PDNH SURJUDPPLQJ HDVLHU� SDUDPHWHUV KDYH EHHQ DUUDQJHG LQWR WKH WZR OHYHO VWUXFWXUH VKRZQ LQ 7DEOH ���� 3UHVV WKH
352* NH\ WR HQWHU WKH SURJUDPPLQJ PRGH DQG WKH ´3UHVHW 6SHHGVµ SURJUDPPLQJ EORFN ZLOO EH GLVSOD\HG� 8VH WKH 8S
�?� DQG 'RZQ �+� DUURZV WR VFUROO WKURXJK WKH SDUDPHWHU EORFNV� 3UHVV (17(5 WR DFFHVV SDUDPHWHUV ZLWKLQ D
SURJUDPLQJ EORFN�
7R PDNH SURJUDPPLQJ HDVLHU� SDUDPHWHUV KDYH EHHQ DUUDQJHG LQWR WKH WZR OHYHO VWUXFWXUH VKRZQ LQ 7DEOH ���� 3UHVV WKH
352* NH\ WR HQWHU WKH SURJUDPPLQJ PRGH DQG WKH ´3UHVHW 6SHHGVµ SURJUDPPLQJ EORFN ZLOO EH GLVSOD\HG� 8VH WKH 8S
�?� DQG 'RZQ �+� DUURZV WR VFUROO WKURXJK WKH SDUDPHWHU EORFNV� 3UHVV (17(5 WR DFFHVV SDUDPHWHUV ZLWKLQ D
SURJUDPLQJ EORFN�
7DEOHV ��� DQG ��� SURYLGH DQ H[SODQDWLRQ RI HDFK SDUDPHWHU� $ FRPSOHWH 3DUDPHWHU %ORFN 9DOXHV OLVW LV ORFDWHG DW WKH
HQG RI WKLV PDQXDO� 7KLV OLVW GHILQHV WKH SURJUDPPDEOH UDQJH DQG IDFWRU\ SUHVHW YDOXH IRU HDFK SDUDPHWHU� 7KH OLVW KDV D
VSDFH WR UHFRUG \RXU VHWWLQJV IRU IXWXUH UHIHUHQFH�

7DEOH ��� 3RZHU 2XWSXW 6HFWLRQ 3DUDPHWHU /LVW

/(9(/ � %/2&.6 /(9(/ � %/2&.6
3UHVHW 6SHHGV ,QSXW 2XWSXW /LPLWV %UDNH $GMXVW
3UHVHW 6SHHG �� 2SHUDWLQJ 0RGH 2SHUDWLQJ =RQH 5HVLVWRU 2KPV
3UHVHW 6SHHG �� &RPPDQG 6HOHFW 0LQ 2XWSXW )UHTXHQF\ 5HVLVWRU :DWWV
3UHVHW 6SHHG �� $1$ &0' ,QYHUVH 0D[ 2XWSXW )UHTXHQF\ '& %UDNH 9ROWDJH
3UHVHW 6SHHG �� $1$ &0' 2IIVHW 3. &XUUHQW /LPLW '& %UDNH )UHTXHQF\
3UHVHW 6SHHG �� $1$ &0' *DLQ 3:0 )UHTXHQF\ %UDNH RQ 6WRS
3UHVHW 6SHHG �� &0' 6(/ )LOWHU 5(*(1 /LPLW %UDNH RQ 5HYHUVH
3UHVHW 6SHHG �� 5(*(1 /LPLW $'- 6WRS %UDNH 7LPH
3UHVHW 6SHHG �� 2XWSXW %UDNH RQ 6WDUW
3UHVHW 6SHHG �� 2SWR 2XWSXW �� &XVWRP 8QLWV 6WDUW %UDNH 7LPH
3UHVHW 6SHHG ��� 2SWR 2XWSXW �� 0$; 'HFLPDO 'LVSOD\
3UHVHW 6SHHG ��� 2SWR 2XWSXW �� 9DOXH DW 6SHHG 3URFHVV &RQWURO
3UHVHW 6SHHG ��� 2SWR 2XWSXW �� 9DOXH '(& 3ODFHV 3URFHVV )HHGEDFN
3UHVHW 6SHHG ��� =HUR 63' 6HW 37 9DOXH 6SHHG 5() 3URFHVV ,QYHUVH
3UHVHW 6SHHG ��� $W 6SHHG %DQG 8QLWV RI 0HDVXUH 6HWSRLQW 6RXUFH
3UHVHW 6SHHG ��� 6HW 6SHHG 3RLQW 8QLWV RI 0($6 � 6HWSRLQW &RPPDQG

$QDORJ 2XW �� 6HW 37 $'- /LPLW
$FFHO � 'HFHO 5DWH $QDORJ 2XW �� 3URWHFWLRQ $W 6HWSRLQW %DQG
$FFHO 7LPH �� $QDORJ 6FDOH �� ([WHUQDO 7ULS 3URFHVV 3523 *DLQ
'HFHO 7LPH �� $QDORJ 6FDOH �� /RFDO (QDEOH ,13 3URFHVV ,17 *DLQ
6�&XUYH �� 3URFHVV ',)) *DLQ
$FFHO 7LPH �� 9�+= DQG %RRVW 0LVFHOODQHRXV )ROORZ ,�2 2XW
'HFHO 7LPH �� &WUO %DVH )UHTXHQF\ 5HVWDUW $XWR�0DQ (QFRGHU /LQHV
6�&XUYH �� 7RUTXH %RRVW 5HVWDUW )DXOW�+U

'\QDPLF %RRVW 5HVWDUW 'HOD\ 6NLS )UHTXHQF\
-RJ 6HWWLQJV 6OLS &RPS $GM /DQJXDJH 6HOHFW 6NLS )UHTXHQF\ ��
-RJ 6SHHG 9�+= 3URILOH )DFWRU\ 6HWWLQJV 6NLS %DQG ��
-RJ $FFHO 7LPH 9�+= ��37 9ROWV 67$%,/ $'- /LPLW 6NLS )UHTXHQF\ ��
-RJ 'HFHO 7LPH 9�+= ��37 )UHTXHQF\ 6WDELOLW\ *DLQ 6NLS %DQG ��
-RJ 6�&XUYH 0D[ 2XWSXW 9ROWV 6NLS )UHTXHQF\ ��

6HFXULW\ &RQWURO 6NLS %DQG ��
.H\SDG 6HWXS 6HFXULW\ 6WDWH
.H\SDG 6WRS .H\ $FFHVV 7LPHRXW 6\QFKUR 6WDUWV
.H\SDG 6WRS 0RGH $FFHVV &RGH 6\QFKUR 6WDUWV
.H\SDG 5XQ )ZG 6\QF 6WDUW )UHTXHQF\
.H\SDG 5XQ 5HY 0RWRU 'DWD 6\QF 6FDQ 9�)
.H\SDG -RJ )ZG 0RWRU 9ROWDJH 6\QF 6HWXS 7LPH
.H\SDG -RJ 5HY 0RWRU 5DWHG $PSV 6\QF 6FDQ 7LPH
� 6SHHG 5DPS 0RWRU 5DWHG 6SHHG 6\QF 9�) 5HFRYHU
6ZLWFK RQ )O\ 0RWRU 5DWHG )UHTXHQF\ 6\QF 'LUHFWLRQ
/2&� +RW 6WDUW 0RWRU 0DJ $PSV
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35(6(7
63(('6

3UHVHW 6SHHGV
�� �� ���

$OORZV VHOHFWLRQ RI �� SUHGHILQHG PRWRU RSHUDWLQJ VSHHGV�
(DFK VSHHG PD\ EH VHOHFWHG XVLQJ H[WHUQDO VZLWFKHV FRQQHFWHG WR WKH FRQWURO
WHUPLQDO VWULS �-���
)RU PRWRU RSHUDWLRQ� D PRWRU GLUHFWLRQ FRPPDQG PXVW EH JLYHQ DORQJ ZLWK D SUHVHW
VSHHG FRPPDQG �DW -���

$&&(/�'(&(/
5$7(

$FFHO 7LPH ����

'HFHO 7LPH ����

$FFHO WLPH LV WKH QXPEHU RI VHFRQGV UHTXLUHG IRU WKH PRWRU WR LQFUHDVH IUHTXHQF\ DW D
OLQHDU UDWH IURP � +] WR WKH IUHTXHQF\ VSHFLILHG LQ WKH ´0D[ 2XWSXW )UHTXHQF\µ
SDUDPHWHU LQ WKH /HYHO � 2XWSXW /LPLWV EORFN�

'HFHO WLPH LV WKH QXPEHU RI VHFRQGV UHTXLUHG IRU WKH PRWRU WR GHFUHDVH IUHTXHQF\ DW D'HFHO 7LPH ����

6�&XUYH ����

'HFHO WLPH LV WKH QXPEHU RI VHFRQGV UHTXLUHG IRU WKH PRWRU WR GHFUHDVH IUHTXHQF\ DW D
OLQHDU UDWH IURP WKH IUHTXHQF\ VSHFLILHG LQ WKH ´0D[ 2XWSXW IUHTXHQF\µ SDUDPHWHU WR �
+]�

6�&XUYH LV D SHUFHQWDJH RI WKH WRWDO $FFHO RU 'HFHO WLPH DQG SURYLGHV VPRRWK VWDUWV DQG
VWRSV�
)L � � LOO W W K W O WL L K G L ��� 6 &

S
)LJXUH ��� LOOXVWUDWHV KRZ PRWRU DFFHOHUDWLRQ LV FKDQJHG XVLQJ D ��� 6�&XUYH�
�� UHSUHVHQWV QR ´6µ DQG ���� UHSUHVHQWV IXOO ´6µ ZLWK QR OLQHDU VHJPHQW�

([DPSOH� 0D[LPXP 2XWSXW IUHTXHQF\  ��� +]� 3UHVHW IUHTXHQF\  �� +]� $FFHO
7LPH �� 6HF�
,Q WKLV H[DPSOH FRQWURO RXWSXW IUHTXHQF\ ZLOO EH ��+] � VHFRQGV DIWHU FRPPDQGHG,Q WKLV H[DPSOH� FRQWURO RXWSXW IUHTXHQF\ ZLOO EH ��+] � VHFRQGV DIWHU FRPPDQGHG�

1RWH� $FFHO ��� 'HFHO �� DQG 6�&XUYH �� DUH DVVRFLDWHG WRJHWKHU� /LNHZLVH�
$FFHO ��� 'HFHO �� DQG 6�&XUYH �� DUH DVVRFLDWHG WRJHWKHU� 7KHVH
DVVRFLDWLRQV FDQ EH XVHG WR FRQWURO DQ\ 3UHVHW IUHTXHQF\ RU ([WHUQDO
6SHHG &RPPDQG �3RW�6SHHG &RPPDQG �3RW��

1RWH� 6LQFH WKH PRWRU GHVLJQ XVHV URWRU VOLS WR SURGXFH WRUTXH� WKH PRWRU VSHHG
ZLOO QRW QHFHVVDULO\ LQFUHDVH�GHFUHDVH LQ D OLQHDU PDQQHU ZLWK PRWRU
IUHTXHQF\�

1RWH� ,I IDXOWV �PRWRU WULSV� RFFXU GXULQJ UDSLG $FFHO RU 'HFHO� VHOHFWLQJ DQ 6�FXUYH
PD\ HOLPLQDWH WKH IDXOWV ZLWKRXW DIIHFWLQJ WKH RYHUDOO UDPS WLPH� 6RPH
DGMXVWPHQW RI $FFHO� 'HFHO DQG 6�&XUYH VHWWLQJV PD\ EH QHFHVVDU\ WR
RSWLPL]H \RXU DSSOLFDWLRQ�

-2* 6(77,1*6 -RJ 6SHHG -RJ 6SHHG LV WKH FRPPDQGHG IUHTXHQF\ XVHG GXULQJ MRJ� -RJ VSHHG FDQ EH LQLWLDWHG
IURP WKH NH\SDG RU WHUPLQDO VWULS� $W WKH NH\SDG� SUHVV -2* NH\ DQG WKH ):' RU
5(9 NH\� $W WKH WHUPLQDO VWULS� WKH -2* LQSXW �-����� DQG )RUZDUG �-���� RU 5HYHUVH
�-����� PXVW EH FORVHG DQG PDLQWDLQHG�

3URFHVV FRQWURO PRGH LV GLIIHUHQW ,I WKH WHUPLQDO VWULS 3URFHVV 0RGH LQSXW �-� ��� LV3URFHVV FRQWURO PRGH LV GLIIHUHQW� ,I WKH WHUPLQDO VWULS 3URFHVV 0RGH LQSXW �-����� LV
FORVHG� SUHVVLQJ -2* �RU FORVLQJ -����� ZLOO FDXVH WKH GULYH WR PRYH �ZLWKRXW SUHVVLQJFORVHG� SUHVVLQJ -2* �RU FORVLQJ -� ��� ZLOO FDXVH WKH GULYH WR PRYH �ZLWKRXW SUHVVLQJ
):' RU 5(9�� 7KH -2* LQSXW DOVR DFWV DV D 581 &RPPDQG�

-RJ $FFHO 7LPH

-RJ 'HFHO 7LPH

-RJ 6�&XUYH

-RJ $FFHO 7LPH LV WKH $FFHO 7LPH XVHG GXULQJ MRJ�

-RJ 'HFHO 7LPH LV WKH 'HFHO 7LPH XVHG GXULQJ MRJ�

-RJ 6�&XUYH LV WKH 6�&XUYH XVHG GXULQJ MRJ�

)LJXUH ��� ��� 6�&XUYH ([DPSOH

2
X
WS
X
W
)
UH
T
X
H
Q
F
\

$FFHO 7LPH� 0D[

$FFHO 6�&XUYHV

��
�

��
�

��
&XUYH

���
&XUYH
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)
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'HFHO 7LPH� 0D[

'HFHO 6�&XUYHV
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�
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�
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&XUYH

���
&XUYH
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.(<3$' 6(783 .H\SDG 6WRS .H\

.H\SDG 6WRS 0RGH

.H\SDG 5XQ ):'

.H\SDG 5XQ 5(9

$OORZV NH\SDG 6723 NH\ WR LQLWLDWH PRWRU VWRS GXULQJ UHPRWH RU VHULDO RSHUDWLRQ �LI VHW WR
5HPRWH 21�� 3UHVVLQJ 6723 LQLWLDWHV WKH VWRS FRPPDQG DQG DXWRPDWLFDOO\ VHOHFWV
/RFDO PRGH�

&DXVH WKH PRWRU WR FRDVW WR D VWRS RU UHJHQ WR D VWRS IRU D VWRS FRPPDQG� ,Q FRDVW� WKH
PRWRU LV WXUQHG RII DQG DOORZHG WR FRDVW WR D VWRS� ,Q UHJHQ� WKH YROWDJH DQG IUHTXHQF\
WR WKH PRWRU LV UHGXFHG DW D UDWH VHW E\ GHFHO WLPH�

21 PDNHV WKH NH\SDG ):' NH\ DFWLYH LQ /RFDO�

21 PDNHV WKH NH\SDG 5(9 NH\ DFWLYH LQ /RFDO.H\SDG 5XQ 5(9

.H\SDG -RJ ):'

.H\SDG -RJ 5(9

� 6SHHG 5DPS

6ZLWFK RQ )O\

/RF� +RW 6WDUW

21 PDNHV WKH NH\SDG 5(9 NH\ DFWLYH LQ /RFDO�

21 PDNHV WKH NH\SDG ):' NH\ DFWLYH LQ /RFDO -RJ�

21 PDNHV WKH NH\SDG 5(9 NH\ DFWLYH LQ /RFDO -RJ�

,QFUHDVHV VSHHG LQ � VWHSV ZKLOH ? RU + NH\ LV SUHVVHG� 0LQLPXP LQFUHPHQW LV ����+]
ZKHQ 21 �PLQLPXP LQFUHPHQW LV ���+] ZKHQ 2))��

$OORZV VZLWFKLQJ IURP ORFDO WR UHPRWH PRGH RU EDFN WR ORFDO ZLWKRXW VWRSSLQJ WKH GULYH�

/RF� +RW 6WDUW � 7KH 6723 LQSXW DW -���� LQ WKH .H\SDG PRGH LV HQDEOHG �ZKHQ 21��

,1387 2SHUDWLQJ 0RGH

&RPPDQG 6HOHFW

(OHYHQ ´2SHUDWLQJ 0RGHVµ DUH DYDLODEOH� &KRLFHV DUH� .H\SDG� 6WDQGDUG 5XQ � ZLUH�
��63' � ZLUH� )DQ 3XPS � :LUH� )DQ 3XPS � :LUH� 6HULDO� 3URFHVV &RQWURO� �
6SHHG $QDORJ � :LUH� � 6SHHG $QDORJ � :LUH� (OHFWURQLF 3RW � � :LUH DQG (OHFWURQLF
3RW � � :LUH� ([WHUQDO FRQQHFWLRQV WR WKH FRQWURO DUH PDGH DW WKH -� WHUPLQDO VWULS
�ZLULQJ GLDJUDPV DUH VKRZQ LQ 6HFWLRQ � ´6HOHFWLRQ RI 2SHUDWLQJ 0RGHµ��

6HOHFWV WKH H[WHUQDO VSHHG UHIHUHQFH WR EH XVHG�

3RWHQWLRPHWHU LV WKH PRVW VLPSOH PHWKRG RI VSHHG FRQWURO� 6HOHFW 3RWHQWLRPHWHU DQG
FRQQHFW D �.8 SRW DW -���� -���� DQG -����

��� RU ����9'& LQSXW LV VHOHFWHG ZKHQ WKH LQSXW VLJQDO LV DSSOLHG WR -��� DQG -����

����P$ VHOHFWLRQ VKRXOG EH FRQVLGHUHG LI ORQJ GLVWDQFH LV UHTXLUHG EHWZHHQ WKH H[WHUQDO
GHYLFH DQG WKH FRQWURO� &XUUHQW ORRS DOORZV ORQJHU FDEOH OHQJWKV DW -��� DQG -��� ZLWK
OHVV DWWHQXDWLRQ RI WKH FRPPDQG VLJQDO�

1RWH� :KHQ XVLQJ WKH ����P$ LQSXW� WKH -3� MXPSHU RQ WKH PDLQ FRQWURO ERDUG
PXVW EH PRYHG WR SLQV � DQG � �)LJXUH �����

��92/7 (;% � VHOHFWV WKH RSWLRQDO +LJK 5HVROXWLRQ ,�2 H[SDQVLRQ ERDUG LI LQVWDOOHG�

����P$ (;% � VHOHFWV WKH ����P$ LQSXW RI WKH RSWLRQDO +LJK 5HVROXWLRQ ,�2 H[SDQVLRQ
ERDUG LI LQVWDOOHG�

���� 36, VHOHFWV WKH RSWLRQDO ���� 36, H[SDQVLRQ ERDUG LI LQVWDOOHG�

7DFKRPHWHU (;% � VHOHFWV WKH RSWLRQDO '& 7DFKRPHWHU H[SDQVLRQ ERDUG LI LQVWDOOHG�

3XOVH )ROORZHU (;% VHOHFWV WKH RSWLRQDO 0DVWHU 3XOVH )ROORZHU ([SDQVLRQ ERDUG LI
LQVWDOOHG�

$1$ &0' ,QYHUVH

$1$ &0' 2IIVHW

$1$ &0' *DLQ

&0' 6(/ )LOWHU

´2))µ ZLOO FDXVH D ORZ LQSXW YROWDJH �H�J� �9'&� WR EH D ORZ PRWRU VSHHG FRPPDQG DQG
D PD[LPXP LQSXW YROWDJH �H�J� ��9'&� WR EH D PD[LPXP PRWRU VSHHG FRPPDQG�
´21µ ZLOO FDXVH D ORZ LQSXW YROWDJH �H�J� �9'&� WR EH D PD[LPXP PRWRU VSHHG
FRPPDQG DQG D PD[LPXP LQSXW YROWDJH �H�J� ��9'&� WR EH D ORZ PRWRU VSHHG
FRPPDQG�

3URYLGHV DQ RIIVHW WR WKH $QDORJ ,QSXW WR PLQLPL]H VLJQDO GULIW� )RU H[DPSOH� LI WKH
PLQLPXP VSHHG VLJQDO LV �9'& �LQVWHDG RI �9'&� WKH $1$ &0' 2IIVHW FDQ EH VHW WR
���� VR WKH PLQLPXP YROWDJH LQSXW LV VHHQ E\ WKH FRQWURO DV �9'&�

3URYLGHV D JDLQ IDFWRU IRU WKH DQDORJ VSHHG UHIHUHQFH LQSXW VLJQDO� )RU H[DPSOH� LI WKH
DQDORJ VSHHG UHIHUHQFH VLJQDO LV � � �9'&� VHWWLQJ WKH $1$ &0' *DLQ WR ����
DOORZV WKH FRQWURO WR VHH � � ��9'& DV WKH LQSXW VLJQDO�

3URYLGHV ILOWHULQJ IRU WKH DQDORJ VSHHG UHIHUHQFH LQSXW VLJQDO� 7KH JUHDWHU WKH QXPEHU
�� � �� WKH PRUH QRLVH ILOWHULQJ LV SURYLGHG� )RU IDVWHU UHVSRQVH� XVH D VPDOOHU QXPEHU�
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287387 2SWR 2XWSXW
�� �� ���

)RXU RSWLFDOO\ LVRODWHG GLJLWDO RXWSXWV WKDW KDYH WZR RSHUDWLQJ VWDWHV� 21 RU 2))� 7KH
2SWR RXWSXWV DQG WKH UHOD\ RXWSXWV �LI D UHOD\ H[SDQVLRQ ERDUG LV LQVWDOOHG� PD\ EH
FRQILJXUHG WR DQ\ RI WKH IROORZLQJ FRQGLWLRQV�

&RQGLWLRQ 'HVFULSWLRQ
5HDG\ � $FWLYH ZKHQ SRZHU LV DSSOLHG DQG QR IDXOWV DUH SUHVHQW�

=HUR 6SHHG � $FWLYH ZKHQ RXWSXW IUHTXHQF\ WR PRWRU LV EHORZ WKH YDOXH RI WKH ´=HUR
63' 6HW 3Wµ /HYHO � 2XWSXW SDUDPHWHU�

$W 6SHHG � $FWLYH ZKHQ RXWSXW IUHTXHQF\ LV ZLWKLQ WKH FRPPDQGHG UDQJH GHILQHG
E\ WKH ´$W 6SHHG %DQGµ /HYHO � 2XWSXW SDUDPHWHU�

$W 6HW 6SHHG � $FWLYH ZKHQ RXWSXW IUHTXHQF\ LV DW RU DERYH WKH ´6HW 6SHHG 3RLQWµ
/HYHO � 2XWSXW SDUDPHWHU�

2YHUORDG � 2XWSXW LV DFWLYH LI WKHUH LV DQ RYHUORDG IDXOW FDXVHG E\ D WLPH�RXW ZKHQ
WKH RXWSXW FXUUHQW LV JUHDWHU WKDQ UDWHG FXUUHQW�

.H\SDG &RQWURO � $FWLYH ZKHQ FRQWURO LV LQ ORFDO NH\SDG FRQWURO�

)DXOW � $FWLYH ZKHQ D IDXOW FRQGLWLRQ LV SUHVHQW�

'ULYH 2Q � $FWLYH ZKHQ FRQWURO LV ´5HDG\µ DQG LV EHLQJ FRPPDQGHG WR RSHUDWH
WKH PRWRU�

5HYHUVH � $FWLYH ZKHQ FRQWURO LV UXQQLQJ LQ WKH UHYHUVH GLUHFWLRQ�

3URFHVV (UURU � $FWLYH ZKHQ WKH 3,' FRQWURO ORRS SURFHVV LV RXWVLGH WKH UDQJH
VSHFLILHG E\ WKH /HYHO � 3URFHVV &RQWURO EORFN� $7 6HWSRLQW %DQG
SDUDPHWHU�

=HUR 63' 6HW 37

$W 6SHHG %DQG

6HW 6SHHG 3RLQW

7KH RXWSXW IUHTXHQF\ DW ZKLFK WKH ]HUR VSHHG RSWR RXWSXW EHFRPHV DFWLYH �WXUQV RQ��
:KHQ WKH RXWSXW IUHTXHQF\ LV OHVV WKDQ WKH =HUR 63' 6HW 37� WKH RSWR RXWSXW
EHFRPHV DFWLYH� 7KLV LV XVHIXO LQ DSSOLFDWLRQV ZKHUH D PRWRU EUDNH ZLOO EH LQWHUORFNHG
LQWR WKH RSHUDWLRQ RI WKH PRWRU FRQWURO�

$ IUHTXHQF\ EDQG ZLWKLQ ZKLFK WKH DW VSHHG RSWR RXWSXW EHFRPHV DFWLYH �WXUQV RQ�� )RU
H[DPSOH� LI WKH DW VSHHG EDQG LV VHW WR ��+] WKH RSWR RXWSXW EHFRPHV DFWLYH ZKHQ WKH
RXWSXW IUHTXHQF\ WR WKH PRWRU LV ZLWKLQ �+] RI WKH FRPPDQGHG PRWRU IUHTXHQF\� 7KLV
LV XVHIXO ZKHQ DQRWKHU PDFKLQH PXVW QRW VWDUW �RU VWRS� XQWLO WKH PRWRU UHDFKHV
RSHUDWLQJ VSHHG�

7KH IUHTXHQF\ DW ZKLFK WKH DW VHW VSHHG RSWR RXWSXW EHFRPHV DFWLYH �WXUQV RQ�� :KHQ
WKH IUHTXHQF\ LV JUHDWHU WKDQ WKH VHW VSHHG SRLQW SDUDPHWHU� WKH RSWR RXWSXW EHFRPHV
DFWLYH� 7KLV LV XVHIXO ZKHQ DQRWKHU PDFKLQH PXVW QRW VWDUW �RU VWRS� XQWLO WKH PRWRU
H[FHHGV D SUHGHWHUPLQHG VSHHG�
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287387 &RQWLQXHG $QDORJ 2XWSXW
�� DQG ��

7ZR $QDORJ RXWSXWV PD\ EH FRQILJXUHG VR D ���9'& �����9'& RU ����P$ ZLWK +LJK
5HVROXWLRQ (;%� RXWSXW VLJQDO UHSUHVHQWV RQH RI WKH IROORZLQJ FRQGLWLRQV�

&RQGLWLRQ 'HVFULSWLRQ
)UHTXHQF\ � 5HSUHVHQWV WKH RXWSXW IUHTXHQF\ ZKHUH �9'&  � +] DQG ��9'&  

0$; +] �VOLS IUHTXHQF\ FRPSHQVDWLRQ LV QRW LQFOXGHG��

)UHT &RPPDQG � 5HSUHVHQWV WKH FRPPDQGHG IUHTXHQF\ ZKHUH �9'&  � +] DQG
��9'&  0$; +]�

$& &XUUHQW � 5HSUHVHQWV WKH YDOXH RI WKH RXWSXW FXUUHQW ZKHUH �9'&  �$ DQG
��9'&  )XOO ORDG FXUUHQW �$506��

$& 9ROWDJH � 5HSUHVHQWV WKH YDOXH RI WKH RXWSXW YROWDJH ZKHUH �9'&  � 9$&
DQG ��9'&  &RQWURO ,QSXW 9ROWDJH�

7RUTXH � 5HSUHVHQWV ORDG WRUTXH ZKHUH �9  ������ WRUTXH �UDWHG WRUTXH��
DQG ��9  ���� WRUTXH �UDWHG WRUTXH��

3RZHU � 5HSUHVHQWV PRWRU SRZHU ZKHUH �9  ������ UDWHG SRZHU� DQG ��9  
���� UDWHG SRZHU�

%XV 9ROWDJH � 5HSUHVHQWV PRWRU SRZHU ZKHUH �9  �9'& DQG ���9  ���9'& IRU
���9$& LQSXW ����9'& IRU ���9$& LQSXW��

3URFHVV )GEN � 5HSUHVHQWV WKH SURFHVV IHHGEDFN LQSXW ZKHUH �9  ������
IHHGEDFN�
DQG ��9  ���� IHHGEDFN�

6HWSRLQW &0' � 5HSUHVHQWV 6HWSRLQW &RPPDQG LQSXW ZKHUH �9  ������ FRPPDQG�
DQG ��9  ���� FRPPDQG�

=HUR &DO � 2XWSXW LV �9'& DQG FDQ EH XVHG WR FDOLEUDWH DQ H[WHUQDO PHWHU�

���� &DO � 2XWSXW LV �9'& DQG FDQ EH XVHG WR FDOLEUDWH IXOO VFDOH IRU DQ
H[WHUQDO PHWHU�

$QDORJ 6FDOH
�� 	 �� �

6FDOH IDFWRU IRU WKH $QDORJ 2XWSXW YROWDJH� 8VHIXO WR VHW WKH IXOO VFDOH UDQJH IRU H[WHUQDO
PHWHUV�
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9�+] DQG %RRVW &75/ %DVH )5(4

7RUTXH %RRVW

'\QDPLF %RRVW

6OLS &RPS
$GMXVWPHQW

9�+] 3URILOH

9�+] ��37 9ROWV

9�+] ��37
)UHTXHQF\

0D[ 2XWSXW 9ROWV

5HSUHVHQWV WKH SRLQW RQ WKH 9�+] SURILOH ZKHUH RXWSXW YROWDJH EHFRPHV FRQVWDQW ZLWK
LQFUHDVLQJ RXWSXW IUHTXHQF\� 7KLV LV WKH SRLQW DW ZKLFK WKH PRWRU FKDQJHV IURP
FRQVWDQW RU YDULDEOH WRUTXH WR FRQVWDQW KRUVHSRZHU RSHUDWLRQ� ,Q VRPH FDVHV WKH
0D[ 2XWSXW 9ROWV DQG &75/ %DVH )UHT YDOXHV FDQ EH PDQLSXODWHG WR SURYLGH D ZLGHU
FRQVWDQW WRUTXH RU ZLGHU FRQVWDQW KRUVHSRZHU VSHHG UDQJH WKDQ LV QRUPDOO\ DYDLODEOH
ZLWK WKH PRWRU�

$GMXVWV WKH DPRXQW RI PRWRU VWDUWLQJ WRUTXH� 7KH ERRVW DGMXVWPHQW DOWHUV WKH RXWSXW
YROWDJH WR WKH PRWRU IURP WKH QRUPDO YROWDJH YDOXH E\ LQFUHDVLQJ RU GHFUHDVLQJ WKH
VWDUWLQJ YROWDJH E\ IL[HG YDOXHV DV GHILQHG E\ WKH 9�+] SURILOH� 7KH IDFWRU\ VHWWLQJ LV
VXLWDEOH IRU PRVW DSSOLFDWLRQV� ,QFUHDVLQJ WKH ERRVW PD\ FDXVH WKH PRWRU WR RYHUKHDW�
,I DGMXVWPHQW LV UHTXLUHG� LQFUHDVH WKH ERRVW LQ VPDOO LQFUHPHQWV XQWLO WKH PRWRU VKDIW
MXVW VWDUWV WR URWDWH ZLWK PD[LPXP ORDG DSSOLHG�

7KH '\QDPLF %RRVW SDUDPHWHU FDQ EH DGMXVWHG WR SURYLGH PRUH RU OHVV UXQQLQJ WRUTXH
IURP WKH PRWRU WKDQ LV DYDLODEOH ZLWK WKH IDFWRU\ VHWWLQJ� 7KH ERRVW DGMXVWPHQW DOWHUV
WKH RXWSXW YROWDJH WR WKH PRWRU IURP WKH QRUPDO YROWDJH YDOXH E\ LQFUHDVLQJ RU
GHFUHDVLQJ WKH YROWDJH SHU IUHTXHQF\ XQLW DV GHILQHG E\ WKH 9�+] SURILOH�

&RPSHQVDWHV IRU YDU\LQJ ORDG FRQGLWLRQV GXULQJ QRUPDO RSHUDWLRQ� 7KLV SDUDPHWHU VHWV
WKH PD[LPXP DOORZDEOH YDULDWLRQ LQ RXWSXW IUHTXHQF\ XQGHU YDU\LQJ ORDG FRQGLWLRQV
�FKDQJHV RI RXWSXW FXUUHQW�� $V PRWRU FXUUHQW LQFUHDVHV WRZDUG ���� RI 0RWRU 5DWHG
$PSV� RXWSXW IUHTXHQF\ LV DXWRPDWLFDOO\ LQFUHDVHG WR FRPSHQVDWH IRU VOLS�

6HWV WKH 9ROWV�)UHTXHQF\ UDWLR RI WKH FRQWURO RXWSXW �WR WKH PRWRU� IRU DOO YDOXHV RI RXWSXW
YROWDJH YHUVXV RXWSXW IUHTXHQF\ XS WR WKH FRQWURO EDVH IUHTXHQF\� %HFDXVH PRWRU
YROWDJH LV UHODWHG WR PRWRU FXUUHQW� PRWRU YROWDJH FDQ WKHQ EH UHODWHG WR PRWRU WRUTXH�
$ FKDQJH LQ WKH 9�+] SURILOH FDQ DGMXVW KRZ PXFK WRUTXH LV DYDLODEOH IURP WKH PRWRU
DW YDULRXV VSHHGV�
�37 SURILOH � DOORZV WZR OLQHDU 9�+] VHJPHQWV E\ VHWWLQJ WKH 9�+] �37 9ROWV DQG 9�+]
�37 )UHTXHQF\ SDUDPHWHUV� ���� ��� DQG ���� 6TXDUH /DZ SURILOHV DUH SUHVHW
SURILOHV WKDW SURYLGH GLIIHUHQW YDULDWLRQV RI WKH VTXDUHG UHGXFHG 9�+] SURILOH�
7KHVH SURILOHV DUH VKRZQ LQ )LJXUH ����

7KH RXWSXW YROWDJH DVVRFLDWHG ZLWK WKH �37 )UHTXHQF\ SDUDPHWHU�

7KH RXWSXW IUHTXHQF\ DVVRFLDWHG ZLWK WKH �37 9ROWV SDUDPHWHU�

7KH PD[LPXP RXWSXW YROWDJH DYDLODEOH WR WKH PRWRU IURP WKH FRQWURO� 7KLV LV XVHIXO LI WKH
PRWRU UDWHG YROWDJH LV OHVV WKDQ WKH LQSXW OLQH YROWDJH� ,Q VRPH FDVHV WKH 0D[ 2XWSXW
9ROWV DQG WKH &75/ %DVH )UHTXHQF\ SDUDPHWHU YDOXHV FDQ EH DGMXVWHG WR SURYLGH D
ZLGHU FRQVWDQW WRUTXH RU ZLGHU FRQVWDQW KRUVHSRZHU VSHHG UDQJH WKDQ LV QRUPDOO\
DYDLODEOH�

/(9(/ � %/2&. (17(56 /(9(/ � 0(18

)LJXUH ��� 9ROWV�+HUW] 3URILOH

0D[ 2XWSXW

7RUTXH %RRVW

2
X
WS
X
W
9
R
OW
V

2XWSXW )UHTXHQF\
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)UHT�

� 37
9ROWV
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7RUTXH %RRVW
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2XWSXW )UHTXHQF\
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)UHT�

/LQHDU 9�+] &XUYH � 3RLQW 9�+] &XUYH 6TXDUH /DZ 9�+] &XUYH
0D[ 2XWSXW

7RUTXH %RRVW
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2XWSXW )UHTXHQF\
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7DEOH ��� 3DUDPHWHU %ORFN 'HILQLWLRQV /HYHO �

%ORFN 7LWOH 3$5$0(7(5 'HVFULSWLRQ

287387 /,0,76 2SHUDWLQJ =RQH 7KH 3:0 RSHUDWLQJ ]RQH� 6WDQGDUG ���N+] RU 4XLHW ���N+]�
7ZR RSHUDWLQJ PRGHV DUH DOVR VHOHFWDEOH� &RQVWDQW 7RUTXH DQG 9DULDEOH 7RUTXH�
&RQVWDQW 7RUTXH DOORZV ��� � ���� IRU � VHFRQGV RYHUORDG RU ���� IRU �� VHFRQGV
RYHUORDG� 9DULDEOH 7RUTXH DOORZV ���� SHDN RYHUORDG IRU �� VHFRQGV�

0,1 2XWSXW
)UHTXHQF\

7KH PLQLPXP RXWSXW IUHTXHQF\ WR WKH PRWRU� 'XULQJ RSHUDWLRQ� WKH RXWSXW IUHTXHQF\ ZLOO
QRW EH DOORZHG WR JR EHORZ WKLV YDOXH H[FHSW IRU PRWRU VWDUWV IURP � +] RU GXULQJ
G\QDPLF EUDNLQJ WR D VWRS�

0$; 2XWSXW
)UHTXHQF\

7KH PD[LPXP RXWSXW IUHTXHQF\ WR WKH PRWRU� )LJXUH ����

3. &XUUHQW /LPLW 7KH PD[LPXP RXWSXW �SHDN� FXUUHQW WR WKH PRWRU� 9DOXHV DERYH ���� RI WKH UDWHG
FXUUHQW DUH DYDLODEOH GHSHQGLQJ XSRQ WKH RSHUDWLQJ ]RQH VHOHFWHG�

3:0 )UHTXHQF\

5(*(1 /LPLW

5(*(1 /LPLW $'-

7KH IUHTXHQF\ WKDW WKH RXWSXW WUDQVLVWRUV DUH VZLWFKHG� 3:0 VKRXOG EH DV ORZ DV
SRVVLEOH WR PLQLPL]H VWUHVV RQ WKH RXWSXW WUDQVLVWRUV DQG PRWRU ZLQGLQJV� 3:0
IUHTXHQF\ LV DOVR UHIHUUHG WR DV ´&DUULHUµ IUHTXHQF\� )LJXUH ����

$XWRPDWLFDOO\ LQFUHDVHV WKH RXWSXW IUHTXHQF\ GXULQJ 5(*(1 SHULRGV IRU F\FOLF ORDGV�
7KH RXWSXW IUHTXHQF\ ZLOO LQFUHDVH DW WKH UDWH VHW E\ 5(*(1 /LPLW $'- EXW ZLOO QRW
H[FHHG WKH /HYHO �� 2XWSXW /LPLWV ´0$; 2XWSXW )UHTXHQF\µ SDUDPHWHU YDOXH�

7KH DPRXQW RI DXWRPDWLF IUHTXHQF\ DGMXVWPHQW WKDW RFFXUV ZKHQ 5(*(1 /LPLW LV WXUQHG
21�

&86720 81,76 0D[ 'HFLPDO
3ODFHV

9DOXH $W 6SHHG

9DOXH '(& 3ODFHV

9DOXH 6SHHG 5()

8QLWV RI 0HDVXUH

8QLWV RI 0($6 �

7KH QXPEHU RI GHFLPDO SODFHV RI WKH 2XWSXW 5DWH GLVSOD\ RQ WKH .H\SDG GLVSOD\� 7KLV
YDOXH ZLOO EH DXWRPDWLFDOO\ UHGXFHG IRU ODUJH YDOXHV� 7KH RXWSXW UDWH GLVSOD\ LV RQO\
DYDLODEOH LI WKH ´9DOXH $W 6SHHGµ SDUDPHWHU YDOXH LV QRQ�]HUR�

6HWV WKH GHVLUHG RXWSXW UDWH YDOXH SHU PRWRU 530� 7ZR QXPEHUV DUH GLVSOD\HG RQ WKH
NH\SDG GLVSOD\ �VHSDUDWHG E\ D VODVK ´�µ�� 7KH ILUVW QXPEHU �OHIW PRVW� LV WKH YDOXH \RX
ZDQW WKH NH\SDG WR GLVSOD\ DW D VSHFLILF PRWRU VSHHG �VHFRQG QXPEHU� ULJKW PRVW�� $
GHFLPDO PD\ EH LQVHUWHG LQWR WKH QXPEHUV E\ SODFLQJ WKH IODVKLQJ FXUVRU RYHU WKH
XS�GRZQ DUURZ�

6HULDO 2QO\� 


6HULDO 2QO\� 


$OORZV \RX WR VSHFLI\ XQLWV RI PHDVXUH WR EH GLVSOD\HG RQ WKH 2XWSXW 5DWH GLVSOD\� 8VH
WKH VKLIW DQG DUURZ NH\V WR VFUROO WR WKH ILUVW DQG VXFFHVVLYH FKDUDFWHUV� ,I WKH
FKDUDFWHU \RX ZDQW LV QRW GLVSOD\HG� PRYH WKH IODVKLQJ FXUVRU RYHU WKH VSHFLDO
XS�GRZQ FKDUDFWHU DUURZ RQ WKH OHIW VLGH RI WKH GLVSOD\� 8VH WKH XS�GRZQ DUURZV DQG
WKH VKLIW NH\ WR VFUROO WKURXJK DOO � FKDUDFWHU VHWV� 8VH WKH (17(5 NH\ WR VDYH \RXU
VHOHFWLRQ�

6HULDO 2QO\� 


3527(&7,21 ([WHUQDO 7ULS 2)) � ([WHUQDO 7ULS LV 'LVDEOHG� �,JQRUHV -���� VZLWFKHG LQSXW��
21 � ([WHUQDO 7ULS LV HQDEOHG� ,I D QRUPDOO\ FORVHG FRQWDFW DW -���� �WR -����� LV
RSHQHG� DQ ([WHUQDO 7ULS IDXOW ZLOO RFFXU DQG FDXVH WKH GULYH WR VKXW GRZQ�

/RFDO (QDEOH ,13 2)) � /RFDO (QDEOH LQSXW LV 'LVDEOHG� �,JQRUHV -��� VZLWFKHG LQSXW��
21 � $ QRUPDOO\ FORVHG FRQWDFW DW -��� �WR -����� LV UHTXLUHG WR (1$%/( WKH FRQWURO
ZKHQ RSHUDWLQJ LQ WKH .H\SDG PRGH�


 1RWH� 6HULDO &RPPDQGV� :KHQ XVLQJ WKH VHULDO FRPPDQG RSWLRQ� WKH ´9DOXH $7 6SHHGµ� ´9DOXH '(& 3ODFHVµ� DQG ´9DOXH
6SHHG 5()µ SDUDPHWHUV PXVW EH VHW� 7KH 9DOXH $7 6SHHG SDUDPHWHU VHWV WKH GHVLUHG RXWSXW UDWH SHU LQFUHPHQW RI
PRWRU VSHHG� 7KH 9DOXH '(& 3ODFHV VHWV WKH GHVLUHG QXPEHU RI GHFLPDO SODFHV RI WKH 9DOXH $7 6SHHG QXPEHU� 7KH
9DOXH 6SHHG 5() VHWV WKH LQFUHPHQW RI PRWRU VSHHG IRU WKH GHVLUHG RXWSXW UDWH�

7KH 8QLWV RI 0HDVXUH SDUDPHWHU VHWV WKH WZR OHIW�PRVW FKDUDFWHUV RI WKH FXVWRP XQLWV GLVSOD\ ZKLOH WKH 8QLWV RI 0($6
� SDUDPHWHU VHWV WKH WZR ULJKW PRVW FKDUDFWHUV� )RU H[DPSOH� LI ´$%&'µ LV WKH FXVWRP XQLWV� ´$%µ LV VHW LQ WKH /HYHO �
&XVWRP 8QLWV EORFN� 8QLWV RI 0HDVXUH SDUDPHWHU DQG ´&'µ LV VHW LQ WKH /HYHO � &XVWRP 8QLWV EORFN� 8QLWV RI 0($6 �
SDUDPHWHU�

1RWH� &XVWRP 'LVSOD\ 8QLWV� 7KH RXWSXW UDWH GLVSOD\ LV RQO\ DYDLODEOH LI WKH 9DOXH $7 6SHHG SDUDPHWHU KDV EHHQ FKDQJHG
IURP D YDOXH RI � �]HUR�� 7R DFFHVV WKH 2XWSXW 5DWH GLVSOD\� XVH WKH ',63 NH\ WR VFUROO WR WKH 2XWSXW 5DWH GLVSOD\�
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7DEOH ��� 3DUDPHWHU %ORFN 'HILQLWLRQV /HYHO � &RQWLQXHG

:$51,1*� ,I DQ DXWRPDWLF UHVWDUW RI WKH PRWRU FRXOG FDXVH LQMXU\ WR SHUVRQQHO�
WKH DXWRPDWLF UHVWDUW IHDWXUH VKRXOG EH GLVDEOHG E\ FKDQJLQJ WKH
´5HVWDUW $XWR�0DQµ SDUDPHWHU WR 0$18$/�

%ORFN 7LWOH 3DUDPHWHU 'HVFULSWLRQ
0,6&(//$1(286 5HVWDUW $XWR�0DQ 0DQXDO � ,I D IDXOW RFFXUV �RU SRZHU ORVV�� WKH FRQWURO PXVW EH PDQXDOO\ UHVHW WR UHVXPH

RSHUDWLRQ�
$XWRPDWLF � ,I D IDXOW RFFXUV �RU SRZHU ORVV�� WKH FRQWURO ZLOO DXWRPDWLFDOO\ UHVHW WR

UHVXPH RSHUDWLRQ�
5HVWDUW )DXOW�+U 7KH PD[LPXP QXPEHU RI DXWRPDWLF UHVWDUW DWWHPSWV EHIRUH UHTXLULQJ D PDQXDO UHVWDUW�

$IWHU RQH KRXU ZLWKRXW UHDFKLQJ WKH PD[LPXP QXPEHU RI IDXOWV RU LI SRZHU LV WXUQHG
RII DQG RQ DJDLQ� WKH IDXOW FRXQW LV UHVW WR ]HUR�

5HVWDUW 'HOD\ 7KH DPRXQW RI WLPH DOORZHG DIWHU D IDXOW FRQGLWLRQ IRU DQ DXWRPDWLF UHVWDUW WR RFFXU�
8VHIXO WR DOORZ VXIILFLHQW WLPH WR FOHDU D IDXOW EHIRUH UHVWDUW LV DWWHPSWHG�

/DQJXDJH 6HOHFW 6HOHFWV (QJOLVK RU (VSDQRO �6SDQLVK� FKDUDFWHUV IRU NH\SDG GLVSOD\�
)DFWRU\ 6HWWLQJV 5HVWRUHV IDFWRU\ VHWWLQJV IRU DOO SDUDPHWHU YDOXHV�

6HOHFW 67' 6HWWLQJV DQG SUHVV ´(17(5µ NH\ WR UHVWRUH VWDQGDUG ��+] IDFWRU\
SDUDPHWHU YDOXHV� 7KH NH\SDG 'LVSOD\ ZLOO VKRZ ´2SHUDWLRQ 'RQHµ WKHQ UHWXUQ WR
´12µ ZKHQ FRPSOHWHG�
6HOHFW ��+] � ���+] DQG SUHVV ´(17(5µ NH\ WR UHVWRUH IDFWRU\ SDUDPHWHU YDOXHV LI
XVLQJ D PRWRU ZLWK D EDVH IUHTXHQF\ RI ��+]�

67$%,/ $'- /LPLW 7KH PD[LPXP UDQJH RI DGMXVWPHQW DW ORZ RXWSXW IUHTXHQF\ DQG OLJKW ORDG FRQGLWLRQV WR
HOLPLQDWH LQVWDELOLW\� )DFWRU\ VHWWLQJ LV JRRG IRU PRVW DSSOLFDWLRQV�

6WDELOLW\ *DLQ 7KH UHVSRQVH WLPH LI LQVWDELOLW\ RFFXUV� )DFWRU\ VHWWLQJ LV JRRG IRU PRVW DSSOLFDWLRQV�
6(&85,7<
&21752/

6HFXULW\ 6WDWH 2II � 1R VHFXULW\ $FFHVV &RGH UHTXLUHG WR FKDQJH SDUDPHWHU YDOXHV�
/RFDO 6HFXULW\ � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG EHIRUH FKDQJHV FDQ EH

PDGH XVLQJ WKH .H\SDG�
6HULDO 6HFXULW\ � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG EHIRUH FKDQJHV FDQ EH

PDGH XVLQJ WKH 56����������� OLQN�
7RWDO 6HFXULW\ � 5HTXLUHV VHFXULW\ $FFHVV &RGH WR EH HQWHUHG EHIRUH FKDQJHV FDQ EH

PDGH XVLQJ WKH .H\SDG RU VHULDO OLQN�
1RWH� ,I VHFXULW\ LV VHW WR /RFDO� 6HULDO RU 7RWDO \RX FDQ SUHVV 352* DQG VFUROO

WKURXJK WKH SDUDPHWHU VHWWLQJV EXW \RX DUH QRW DOORZHG WR FKDQJH WKHP
XQOHVV \RX HQWHU WKH FRUUHFW DFFHVV FRGH�

$FFHVV 7LPHRXW 7KH WLPH LQ VHFRQGV WKH VHFXULW\ DFFHVV UHPDLQV HQDEOHG DIWHU OHDYLQJ WKH SURJUDPPLQJ
PRGH� ,I \RX H[LW DQG JR EDFN LQWR WKH SURJUDP 0RGH ZLWKLQ WKLV WLPH OLPLW� WKH
VHFXULW\ $FFHVV &RGH GRHV QRW KDYH WR EH UH�HQWHUHG� 7KLV WLPHU VWDUWV ZKHQ OHDYLQJ
WKH 3URJUDP 0RGH �E\ SUHVVLQJ 'LVSOD\ HWF���

$FFHVV &RGH $ � GLJLW FRGH� 2QO\ SHUVRQV WKDW NQRZ WKH FRGH FDQ FKDQJH VHFXUHG /HYHO � DQG /HYHO
� SDUDPHWHU YDOXHV�

1RWH� 3OHDVH UHFRUG \RXU DFFHVV FRGH DQG VWRUH LW LQ D VDIH SODFH� ,I \RX FDQQRW
JDLQ HQWU\ LQWR SDUDPHWHU YDOXHV WR FKDQJH D SURWHFWHG SDUDPHWHU� SOHDVH
FRQWDFW %DOGRU� %H SUHSDUHG WR JLYH WKH � GLJLW FRGH ORFDWHG RQ WKH ORZHU
ULJKW VLGH RI WKH .H\SDG 'LVSOD\ DW WKH (QWHU &RGH SURPSW�

02725 '$7$ 0RWRU 9ROWDJH 7KH UDWHG YROWDJH RI WKH PRWRU �OLVWHG RQ WKH PRWRU 1DPHSODWH�� 7KH YDOXH RI WKLV
SDUDPHWHU KDV QR HIIHFW RQ WKH RXWSXW YROWDJH WR WKH PRWRU�

0RWRU 5DWHG $PSV 7KH UDWHG FXUUHQW RI WKH PRWRU �OLVWHG RQ WKH PRWRU 1DPHSODWH�� ,I WKH PRWRU FXUUHQW
H[FHHGV WKLV YDOXH IRU D SHULRG RI WLPH� DQ 2YHUFXUUHQW IDXOW ZLOO RFFXU� ,I PXOWLSOH
PRWRUV DUH XVHG RQ RQH FRQWURO� DGG WKH 0RWRU 5DWHG $PSV IRU DOO PRWRUV DQG HQWHU
WKLV YDOXH�

0RWRU 5DWHG 6SHHG 7KH UDWHG VSHHG RI WKH PRWRU �OLVWHG RQ WKH PRWRU 1DPHSODWH��
,I 0RWRU 5DWHG 63'  ���� 530 DQG 0RWRU 5DWHG )UHT  �� +]�
WKH .H\SDG 'LVSOD\ ZLOO VKRZ ���� 530 DW �� +] DQG ��� 530 DW ��+]�

0RWRU 5DWHG )UHT 7KH UDWHG IUHTXHQF\ RI WKH PRWRU �OLVWHG RQ WKH PRWRU 1DPHSODWH��
0RWRU 0DJ $PSV 7KH PRWRU PDJQHWL]LQJ FXUUHQW YDOXH �OLVWHG RQ WKH PRWRU 1DPHSODWH� DOVR FDOOHG QR ORDG

FXUUHQW� ,I PXOWLSOH PRWRUV DUH XVHG RQ RQH FRQWURO� DGG WKH 0RWRU 0DJ $PSV IRU DOO
PRWRUV DQG HQWHU WKLV YDOXH�
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%ORFN 7LWOH 3DUDPHWHU 'HVFULSWLRQ

%5$.( $'-867 5HVLVWRU 2KPV 7KH G\QDPLF EUDNLQJ UHVLVWRU YDOXH LQ RKPV� 5HIHU WR 01��� �G\QDPLF EUDNLQJ PDQXDO�
RU FDOO %DOGRU IRU DGGLWLRQDO LQIRUPDWLRQ� ,I G\QDPLF EUDNLQJ LV QRW LQVWDOOHG� HQWHU ]HUR�

5HVLVWRU :DWWV 7KH G\QDPLF EUDNLQJ UHVLVWRU ZDWWV UDWLQJ� 5HIHU WR G\QDPLF EUDNLQJ PDQXDO RU FDOO
%DOGRU IRU DGGLWLRQDO LQIRUPDWLRQ� ,I G\QDPLF EUDNLQJ LV QRW LQVWDOOHG� HQWHU ]HUR�

'& %UDNH 9ROWDJH 7KH DPRXQW RI '& EUDNLQJ YROWDJH DSSOLHG WR WKH PRWRU ZLQGLQJV GXULQJ D VWRS
FRPPDQG� ,QFUHDVH WKLV YDOXH IRU PRUH EUDNLQJ WRUTXH GXULQJ VWRSV� 7KH LQFUHDVHG
EUDNLQJ YROWDJH PD\ FDXVH WKH PRWRU WR RYHUKHDW IRU DSSOLFDWLRQV WKDW UHTXLUH IUHTXHQW
VWDUWV�VWRSV� %H FDUHIXO LQ VHOHFWLQJ WKLV YDOXH�
7KH PD[LPXP '& %UDNH 9ROWDJH  �������;�0D[ 2XWSXW 9ROWV��
0D[ 2XWSXW 9ROWV LV D /HYHO � 9�+= DQG %RRVW SDUDPHWHU YDOXH�

'& %UDNH )5(4 7KH RXWSXW IUHTXHQF\ �WR WKH PRWRU� DW ZKLFK GF LQMHFWLRQ EUDNLQJ ZLOO EHJLQ�

%UDNH RQ 6WRS ,I VHW WR 21� '& LQMHFWLRQ EUDNLQJ ZLOO EHJLQ ZKHQ D VWRS FRPPDQG LV LVVXHG� $IWHU D VWRS
FRPPDQG� WKH '& EUDNH YROWDJH ZLOO EH DSSOLHG WR WKH PRWRU ZLQGLQJV ZKHQ WKH
RXWSXW IUHTXHQF\ UHDFKHV WKH '& EUDNH IUHTXHQF\�

%UDNH RQ 5HYHUVH ,I VHW WR 21� '& LQMHFWLRQ EUDNLQJ ZLOO EHJLQ DIWHU D FKDQJH�PRWRU�URWDWLRQ FRPPDQG LV
LVVXHG� $IWHU D VWRS FRPPDQG� WKH '& EUDNH YROWDJH ZLOO EH DSSOLHG WR WKH PRWRU
ZLQGLQJV ZKHQ WKH RXWSXW IUHTXHQF\ UHDFKHV WKH '& EUDNH IUHTXHQF\� %UDNLQJ
FRQWLQXHV XQWLO WKH PRWRU LV VWRSSHG� 7KH PRWRU ZLOO WKHQ DFFHOHUDWH LQ WKH RSSRVLWH
GLUHFWLRQ�

6WRS %UDNH 7LPH 7KH PD[LPXP QXPEHU RI VHFRQGV WKDW '& LQMHFWLRQ EUDNH YROWDJH ZLOO EH DSSOLHG WR WKH
PRWRU ZLQGLQJV DIWHU D VWRS FRPPDQG� $IWHU WKH WLPH VSHFLILHG E\ WKLV YDOXH� '&
LQMHFWLRQ EUDNLQJ LV DXWRPDWLFDOO\ WXUQHG RII� ,I '& LQMHFWLRQ EUDNLQJ VWDUWV DW D
IUHTXHQF\ OHVV WKDQ WKH '& EUDNH IUHTXHQF\ SDUDPHWHU� WKH VWRS EUDNH WLPH LV
FDOFXODWHG DV IROORZV�

%UDNH 7LPH 
 6WRS %UDNH 7LPH ;
2XWSXW )UHTXHQF\ DW %UDNLQJ

'& %UDNH )UHTXHQF\

%UDNH RQ 6WDUW ,I VHW WR 21� WXUQV '& LQMHFWLRQ EUDNLQJ 21 IRU D SHULRG RI WLPH �6WDUW %UDNH 7LPH� ZKHQ
D UXQ FRPPDQG LV LVVXHG� 7KLV HQVXUHV WKH PRWRU LV QRW URWDWLQJ� %UDNLQJ ZLOO
DXWRPDWLFDOO\ WXUQ RII DQG WKH PRWRU ZLOO DFFHOHUDWH DW WKH HQG RI WKH VWDUW EUDNH WLPH�

6WDUW %UDNH 7LPH 7KH DPRXQW RI WLPH WKDW '& LQMHFWLRQ EUDNLQJ ZLOO EH DSSOLHG DIWHU D UXQ FRPPDQG LV
LVVXHG� 7KLV ZLOO RQO\ RFFXU LI EUDNH RQ VWDUW LV VHW WR 21� %UDNLQJ PD\ FDXVH WKH
PRWRU WR RYHUKHDW IRU DSSOLFDWLRQV WKDW UHTXLUH IUHTXHQW VWDUWV�VWRSV� %H FDUHIXO LQ
VHOHFWLQJ WKLV YDOXH� 7KH VWDUW EUDNH WLPH VKRXOG EH MXVW ORQJ HQRXJK WR HQVXUH WKH
PRWRU VKDIW LV QRW URWDWLQJ ZKHQ D VWDUW FRPPDQG LV LVVXHG�
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352&(66
&21752/

3URFHVV )HHGEDFN

3URFHVV ,QYHUVH

6HWSRLQW 6RXUFH

6HWSRLQW &RPPDQG

6HW 37 $'- /LPLW

$W 6HWSRLQW %DQG

3URFHVV 3523 *DLQ

3URFHVV ,17 *DLQ

3URFHVV ',)) *DLQ

)ROORZ ,�2 5DWLR

)ROORZ ,�2 2XW

(QFRGHU /LQHV

7KH W\SH RI VLJQDO XVHG IRU WKH SURFHVV IHHGEDFN LQ WKH 3,' VHWSRLQW FRQWURO ORRS�

&DXVHV WKH SURFHVV IHHGEDFN VLJQDO WR EH LQYHUWHG� 8VHG ZLWK UHYHUVH DFWLQJ SURFHVVHV
WKDW XVH D XQLSRODU VLJQDO VXFK DV ����P$� ,I ´21µ� WKH 3,' ORRS ZLOO VHH D ORZ YDOXH RI
WKH SURFHVV IHHGEDFN VLJQDO DV D KLJK IHHGEDFN VLJQDO DQG D KLJK YDOXH RI WKH SURFHVV
IHHGEDFN VLJQDO DV D ORZ IHHGEDFN VLJQDO�

7KH VRXUFH LQSXW UHIHUHQFH VLJQDO W\SH WR ZKLFK WKH SURFHVV IHHGEDFN ZLOO EH FRPSDUHG� ,I
´6HWSRLQW &0'µ LV VHOHFWHG� D IL[HG YDOXH WKDW LV HQWHUHG LQ WKH VHWSRLQW FRPPDQG
SDUDPHWHU �RI WKH /HYHO � 3URFHVV &RQWURO EORFN� ZLOO EH XVHG�

7KH VHWSRLQW YDOXH IRU WKH 3,' ORRS WKDW WKH FRQWURO ZLOO WU\ WR PDLQWDLQ� 7KLV LV RQO\ XVHG
ZKHQ WKH VHWSRLQW VRXUFH SDUDPHWHU LV VHW WR ´6HWSRLQW &RPPDQGµ� 1HJDWLYH
SHUFHQWDJH YDOXHV DUH LJQRUHG LQ WKH 3,' ORRS LI WKH IHHGEDFN VLJQDO FRQWDLQV RQO\
SRVLWLYH YDOXHV �VXFK DV ����9'&��

7KH PD[LPXP IUHTXHQF\ FRUUHFWLRQ YDOXH WR EH DSSOLHG WR WKH PRWRU �LQ UHVSRQVH WR WKH
PD[LPXP IHHGEDFN VHWSRLQW HUURU�� )RU H[DPSOH� LI WKH PD[ RXWSXW IUHTXHQF\ LV �� +]�
WKH VHWSRLQW IHHGEDFN HUURU LV ���� DQG WKH VHWSRLQW DGMXVWPHQW OLPLW LV ���� WKH
PD[LPXP VSHHG WKH PRWRU ZLOO UXQ LQ UHVSRQVH WR WKH VHWSRLQW IHHGEDFN HUURU LV ��� +]�
���+] [ ��� ��+] RU D WRWDO RI �� +] WRWDO RXWSXW EDQG�ZLGWK FHQWHUHG DURXQG WKH
HIIHFWLYH VHWSRLQW IUHTXHQF\��

7KH RSHUDWLQJ EDQG ZLWKLQ ZKLFK WKH DW VHWSRLQW RSWR RXWSXW LV DFWLYH �WXUQHG 21�� 7KLV
IHDWXUH LQGLFDWHV ZKHQ WKH SURFHVV LV ZLWKLQ WKH GHVLUHG VHWSRLQW UDQJH� )RU H[DPSOH� LI
WKH VHWSRLQW VRXUFH LV ����9'& DQG WKH DW VHWSRLQW EDQG YDOXH LV ���� WKH DW VHWSRLQW
RSWR RXWSXW ZLOO WXUQ RQ LI WKH SURFHVV LV ZLWKLQ ��� [ ���  �� ��9'& RI WKH VHWSRLQW�

7KH 3,' ORRS SURSRUWLRQDO JDLQ�

7KH 3,' ORRS ,QWHJUDO JDLQ�

7KH 3,' ORRS GLIIHUHQWLDO JDLQ�

7KH UDWLR RI WKH PDVWHU LQSXW WR WKH IROORZHU RXWSXW� 5HTXLUHV WKH PDVWHU SXOVH UHIHUHQFH�
LVRODWHG SXOVH IROORZHU H[SDQVLRQ ERDUG� )RU H[DPSOH� WKH OHIW QXPEHU LV WKH PDVWHU
LQSXW UDWH� 7KH QXPEHU WR WKH ULJKW RI WKH FRORQ LV WKH IROORZHU RXWSXW UDWH� ,I \RX ZLVK
WKH IROORZHU WR UXQ WZLFH WKH VSHHG RI WKH PDVWHU� D ��� UDWLR LV HQWHUHG� )UDFWLRQDO
UDWLRV VXFK DV ����� DUH HQWHUHG DV ����

2QO\ XVHG IRU VHULDO FRPPXQLFDWLRQV� ,Q PDVWHU�IROORZHU FRQILJXUDWLRQV WKLV SDUDPHWHU
UHSUHVHQWV WKH IROORZHU SRUWLRQ RI WKH UDWLR� 7KH PDVWHU SRUWLRQ RI WKH UDWLR LV VHW LQ WKH
)ROORZ ,�2 5DWLR SDUDPHWHU�

1RWH� :KHQ XVLQJ 6HULDO &RPPDQGV� WKH )ROORZ ,�2 5DWLR SDUDPHWHU YDOXH PXVW EH
VHW XVLQJ WZR VHSDUDWH SDUDPHWHUV� )ROORZ ,�2 5DWLR DQG )ROORZ ,�2 2XW� 7KH
IROORZ ,�2 5DWLR VHWV WKH ,QSXW �0DVWHU� SDUW RI WKH UDWLR DQG )ROORZ ,�2 2XW
VHWV WKH RXWSXW �)ROORZHU� SDUW RI WKH UDWLR� )RU H[DPSOH� D ��� �LQSXW�RXWSXW�
UDWLR LV VHW E\ D )ROORZ ,�2 5DWLR YDOXH RI � DQG D )ROORZ ,�2 2XW YDOXH RI ��

1RWH� 7KH HQFRGHU OLQHV SDUDPHWHU PXVW EH GHILQHG LI D YDOXH LV HQWHUHG LQ WKH
)ROORZ ,�2 5DWLR SDUDPHWHU�

2QO\ XVHG LI DQ RSWLRQDO PDVWHU SXOVH UHIHUHQFH�LVRODWHG SXOVH IROORZHU H[SDQVLRQ ERDUG LV
LQVWDOOHG� 'HILQHV WKH QXPEHU RI SXOVHV SHU UHYROXWLRQ RI WKH PDVWHU HQFRGHU� 7KLV
SDUDPHWHU GHILQHV WKH RXWSXW PDVWHU SXOVH UDWH IRU D GRZQVWUHDP IROORZHU GULYH�



3URJUDPPLQJ 	 2SHUDWLRQ ����01���

7DEOH ��� 3DUDPHWHU %ORFN 'HILQLWLRQV /HYHO � &RQWLQXHG

%ORFN 7LWOH 3DUDPHWHU 'HVFULSWLRQ

6.,3 )5(48(1&< 6NLS )UHTXHQF\
���� �� DQG ���

7KH FHQWHU IUHTXHQF\ RI WKH IUHTXHQF\ EDQG WR VNLS RU WUHDW DV D GHDG�EDQG� 7KUHH
EDQGV FDQ EH GHILQHG LQGHSHQGHQWO\ RU WKH WKUHH YDOXHV FDQ EH VHOHFWHG WR VNLS RQH
ZLGH IUHTXHQF\ EDQG�

6NLS %DQG
���� �� DQG ���

7KH ZLGWK RI WKH EDQG FHQWHUHG DERXW WKH 6NLS )UHTXHQF\� )RU H[DPSOH� LI 6NLS
)UHTXHQF\ �� LV VHW WR ��+] DQG 6NLS %DQG �� LV VHW WR �+]� FRQWLQXRXV RSHUDWLRQ LV
QRW DOORZHG LQ WKH GHDG�EDQG RI ��+] WR ��+]�

6<1&+52 67$576 6\QFKUR 6WDUWV

6\QF 6WDUW
)UHTXHQF\

6\QF 6FDQ 9�)

6\QF 6HWXS 7LPH

6\QF 6FDQ 7LPH

6\QF 9�) 5HFRYHU

6\QF 'LUHFWLRQ

6\QFKURQL]HV PRWRU DQG ORDG VSHHG ZKHQ WKH PRWRU VKDIW LV URWDWLQJ DW WKH WLPH WKH
LQYHUWHU DSSOLHV SRZHU WR WKH PRWRU� ,I VHW WR 5HVWDUWV 2QO\� DOORZV 6\QFKUR 6WDUWV
DIWHU D IDXOW FRQGLWLRQ LV UHVHW� ,I VHW WR $OO 6WDUWV� DOORZV 6\QFKUR 6WDUWV DW DOO IDXOW
UHVHWV DV ZHOO DV UHVWDUWV DIWHU SRZHU IDLOXUH RU DIWHU D UXQ FRPPDQG�

$OORZV WKH 6\QFKUR 6WDUW IHDWXUH WR EHJLQ VFDQQLQJ PRWRU URWDWLRQDO IUHTXHQF\ DW WKH
0$; )UHTXHQF\ RU D 6(7 )UHTXHQF\�

6HWV WKH 9ROWV�+HUW] UDWLR IRU WKH 6\QFKUR 6WDUW IHDWXUH DV D SHUFHQWDJH RI WKH 9�+] UDWLR
GHILQHG E\ WKH 0D[ 2XWSXW 9ROWV�%DVH )UHTXHQF\� 7KLV 6\QF 6FDQ 9�) SHUFHQWDJH
YDOXH LV PXOWLSOLHG E\ WKH 0D[ 2XWSXW 9ROWV�%DVH )UHTXHQF\ YDOXH� ,I WKLV YDOXH LV WRR
KLJK� WKH LQYHUWHU PD\ IDXOW RQ 2YHU�FXUUHQW�

7KH WLPH IRU WKH LQYHUWHU WR UDPS WKH RXWSXW YROWDJH IURP ]HUR WR WKH YROWDJH WKDW
FRUUHVSRQGV WR WKH 6\QF 6WDUW )UHTXHQF\� $ ��� VHFRQG GHOD\ EHIRUH WKH UDPS
EHJLQV LV QRW LQFOXGHG LQ WKLV WLPH� ,I WKH 6\QFKUR 6WDUW IHDWXUH LV QRW RSHUDWLQJ TXLFNO\
HQRXJK� GHFUHDVH WKH 6\QF 6HWXS 7LPH YDOXH�

7KH WLPH DOORZHG IRU 6\QFKUR 6WDUW WR VFDQ DQG GHWHFW URWRU IUHTXHQF\� 6FDQQLQJ EHJLQV
DW WKH 6\QF 6WDUW )UHTXHQF\ WR �+]� *HQHUDOO\� WKH VKRUWHU WKH 6\QF 6FDQ 7LPH WKH
PRUH OLNHO\ D IDOVH 6\QFKUR 6WDUW ZLOO EH GHWHFWHG� 7KLV YDOXH VKRXOG EH VHW KLJK
HQRXJK WR HOLPLQDWH IDOVH 6\QFKUR 6WDUWV�

7KH WLPH DOORZHG WR UDPS XS WKH RXWSXW YROWDJH IURP WKH 6\QFKUR 6WDUW VFDQ YROWDJH WR
WKH QRUPDO RXWSXW YROWDJH� 7KLV RFFXUV DIWHU WKH V\QFKURQL]DWLRQ IUHTXHQF\ LV
GHWHFWHG� 7KLV SDUDPHWHU YDOXH VKRXOG EH ORZ HQRXJK WR PLQLPL]H 6\QFKUR 6WDUW WLPH
ZLWKRXW FDXVLQJ WKH LQYHUWHU WR IDXOW RQ 2YHU�FXUUHQW�

$OORZV 6\QFKUR 6WDUWV LQ HLWKHU RU ERWK PRWRU URWDWLRQDO GLUHFWLRQV� ,I WKH DSSOLFDWLRQ
UHTXLUHV PRWRU VKDIW URWDWLRQ LQ RQH GLUHFWLRQ RQO\� VFDQQLQJ LQ WKDW GLUHFWLRQ RQO\ ZLOO
PLQLPL]H 6\QF 6FDQ 7LPH�

/(9(/ � %/2&. (17(56 /(9(/ � 0(18
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6HFWLRQ �
7URXEOHVKRRWLQJ

7URXEOHVKRRWLQJ ���01���

7KH %DOGRU 6HULHV ��+ &RQWURO UHTXLUHV YHU\ OLWWOH PDLQWHQDQFH� LI DQ\� DQG VKRXOG SURYLGH
\HDUV RI WURXEOH IUHH RSHUDWLRQ ZKHQ LQVWDOOHG DQG DSSOLHG FRUUHFWO\� 2FFDVLRQDO YLVXDO
LQVSHFWLRQ DQG FOHDQLQJ VKRXOG EH FRQVLGHUHG WR HQVXUH WLJKW ZLULQJ FRQQHFWLRQV DQG WR
UHPRYH GXVW� GLUW� RU IRUHLJQ GHEULV ZKLFK FDQ UHGXFH KHDW GLVVLSDWLRQ�

2SHUDWLRQDO IDLOXUHV FDOOHG IDXOWV DUH GLVSOD\HG RQ WKH NH\SDG GLVSOD\ DV WKH\ RFFXU� $
FRPSUHKHQVLYH OLVW RI WKHVH IDXOWV DQG WKHLU PHDQLQJ LV SURYLGHG LQ WKLV VHFWLRQ� 7KH
SURFHGXUH WR DFFHVV WKH IDXOW ORJ DQG GLDJQRVWLF LQIRUPDWLRQ LV DOVR SURYLGHG�

:KHQ D IDXOW FRQGLWLRQ RFFXUV� PRWRU RSHUDWLRQ VWRSV DQG WKH IDXOW LV GLVSOD\HG RQ WKH
.H\SDG 'LVSOD\� ,I D 5(*(1 )/7 LV GLVSOD\HG� WKLV LQGLFDWHV D IDXOW LQ WKH FRQYHUWHU
VHFWLRQ RI WKH FRQWURO� 7R GHWHUPLQH WKH VSHFLILF FRQYHUWHU VHFWLRQ IDXOW� WKH NH\SDG PXVW
EH PRYHG WR WKH &RQYHUWLQJ &RQWURO %RDUG NH\SDG FRQQHFWRU� 7KH IDXOW ORJ FDQ EH
H[DPLQHG DQG WKH VSHFLILF IDXOWV ZLOO KHOS WR IXUWKHU LVRODWH WKH IDLOXUH� $ OLVW RI SRVVLEOH
&RQYHUWLQJ &RQWURO %RDUG )DXOW 0HVVDJHV LV JLYHQ LQ 7DEOH ���� 2WKHU IDXOW PHVVDJHV
WKDW SHUWDLQ WR WKH 3RZHU 2XWSXW &RQWURO %RDUG DUH JLYHQ LQ 7DEOH ����

:KHQ D IDXOW KDV EHHQ LGHQWLILHG� DOO LQSXW SRZHU PXVW EH UHPRYHG IURP WKH FRQWURO WR
DYRLG WKH SRVVLELOLW\ RI HOHFWULFDO VKRFN� 7KH VHUYLFLQJ RI WKLV HTXLSPHQW VKRXOG EH
KDQGOHG E\ D TXDOLILHG HOHFWULFDO VHUYLFH WHFKQLFLDQ H[SHULHQFHG LQ WKH DUHD RI KLJK SRZHU
HOHFWURQLFV�

,W LV LPSRUWDQW WR IDPLOLDUL]H \RXUVHOI ZLWK WKH IROORZLQJ LQIRUPDWLRQ EHIRUH DWWHPSWLQJ DQ\
WURXEOHVKRRWLQJ RU VHUYLFH RI WKH FRQWURO� 0RVW WURXEOHVKRRWLQJ FDQ EH SHUIRUPHG XVLQJ
RQO\ D GLJLWDO YROWPHWHU KDYLQJ DQ LQSXW LPSHGDQFH H[FHHGLQJ � PHJ2KP� ,Q VRPH
FDVHV� DQ RVFLOORVFRSH ZLWK � 0+= PLQLPXP EDQGZLGWK PD\ EH XVHIXO� %HIRUH FRQVXOWLQJ
WKH IDFWRU\� FKHFN WKDW DOO SRZHU DQG FRQWURO ZLULQJ LV FRUUHFW DQG LQVWDOOHG SHU WKH
UHFRPPHQGDWLRQV JLYHQ LQ WKLV PDQXDO�

1R .H\SDG 'LVSOD\ � 'LVSOD\ &RQWUDVW $GMXVWPHQW
$W SRZHU XS� WKH GLVSOD\ FRXOG EH EODQN LI WKH FRQWUDVW LV LPSURSHUO\ VHW� 7KH IROORZLQJ
SURFHGXUH LV XVHG WR DGMXVW WKH GLVSOD\ FRQWUDVW� %H VXUH NH\SDG LV SOXJJHG LQWR WKH
NH\SDG FRQQHFWRU RQ WKH PDLQ FRQWURO ERDUG�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU 1R YLVLEOH GLVSOD\�

3UHVV ',63 NH\ 3ODFHV FRQWURO LQ 'LVSOD\ PRGH� 'LVSOD\ PRGH�

3UHVV 6+,)7 NH\ � WLPHV $OORZV GLVSOD\ FRQWUDVW
DGMXVWPHQW�

3UHVV ? RU + NH\ $GMXVWV GLVSOD\ FRQWUDVW
�LQWHQVLW\��

3UHVV (17(5 NH\ 6DYHV GLVSOD\ FRQWUDVW
DGMXVWPHQW OHYHO DQG H[LWV WR
GLVSOD\ PRGH�



6HFWLRQ �
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7DEOH ��� &RQYHUWHU &RQWURO %RDUG )DXOW 0HVVDJHV

)$8/7 0(66$*( '(6&5,37,21

&XUUHQW 6HQV )/7 'HIHFWLYH SKDVH FXUUHQW VHQVRU RU RSHQ FLUFXLW GHWHFWHG EHWZHHQ FRQWURO ERDUG DQG FXUUHQW
VHQVRU�

'& %XV +LJK %XV RYHU YROWDJH FRQGLWLRQ RFFXUUHG�

'& %XV /RZ %XV XQGHU YROWDJH FRQGLWLRQ RFFXUUHG�

*1' )/7 /RZ LPSHGDQFH SDWK GHWHFWHG EHWZHHQ DQ RXWSXW SKDVH DQG JURXQG�

+LJK ,1,7 &85 3KDVLQJ EHWZHHQ PDLQ SRZHU FRQQHFWLRQV� ]HUR FURVVLQJ GHWHFWRUV� OLQH UHDFWRU DQG
FRQWURO GRHV QRW PDWFK�

,'�1R )HHGEDFN &RQWURO ERDUG LQVWDOOHG LQ SRZHU EDVH WKDW GRHV QRW KDYH FXUUHQW IHHGEDFN DQG FXUUHQW
IHHGEDFN LV UHTXLUHG�

,17 2YHU�7HPS 7HPSHUDWXUH RI FRQWURO KHDWVLQN H[FHHGHG VDIH OHYHO�

,QYDOLG %DVH ,' &RQWURO GRHV QRW UHFRJQL]H SRZHU EDVH ,'�

/RJLF 6XSSO\ )/7 /RJLF SRZHU VXSSO\ QRW ZRUNLQJ SURSHUO\�

/RVW $% 3KDVH 0LVVLQJ SKDVH GHWHFWHG E\ N3�

/RVW %& 3KDVH 0LVVLQJ SKDVH GHWHFWHG E\ N3�

/RVW 8VHU 'DWD %DWWHU\ EDFNHG 5$0 SDUDPHWHUV KDYH EHHQ ORVW RU FRUUXSWHG�
:KHQ IDXOW FOHDUHG �5HVHW�� WKH FRQWURO VKRXOG UHVHW WR IDFWRU\ SUHVHW YDOXHV�

/RZ ,1,7 %XV 9 ,QVXIILFLHQW EXV YROWDJH RQ VWDUWXS�

0HPRU\ (UURU ((3520 HUURU RFFXUUHG� &RQWDFW %DOGRU�

N3 5HVHW :DWFKGRJ WLPHU GHWHFWHG HUURU�

1HZ %DVH ,' &RQWURO ERDUG VHQVHG D GLIIHUHQW SRZHU EDVH VLQFH ODVW WLPH LW ZDV SRZHUHG XS�

1R )DXOWV )DXOW ORJ LV HPSW\�

2YHUFXUUHQW )/7 ,QVWDQWDQHRXV RYHU FXUUHQW FRQGLWLRQ GHWHFWHG E\ EXV FXUUHQW VHQVRU�

2YHUORDG 2XWSXW FXUUHQW H[FHHGHG DOORZDEOH UDWLQJ�

3:5 %DVH )/7 'HVDWXUDWLRQ RI SRZHU GHYLFH RFFXUUHG RU EXV FXUUHQW WKUHVKROG H[FHHGHG�

6\QF 7R /LQH ,QFRUUHFW OLQH SKDVLQJ RU IUHTXHQF\ GHWHFWHG RQ VWDUWXS�
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7DEOH ��� 3RZHU 2XWSXW &RQWURO %RDUG )DXOW 0HVVDJHV

)$8/7 0(66$*( '(6&5,37,21

&XUUHQW 6HQV )/7 'HIHFWLYH SKDVH FXUUHQW VHQVRU RU RSHQ FLUFXLW GHWHFWHG EHWZHHQ FRQWURO ERDUG DQG FXUUHQW
VHQVRU�

'& %XV +LJK %XV RYHU YROWDJH FRQGLWLRQ RFFXUUHG�

'& %XV /RZ %XV XQGHU YROWDJH FRQGLWLRQ RFFXUUHG�

(QFRGHU /RVV (QFRGHU FRXSOLQJ VOLSSLQJ RU EURNHQ� QRLVH RQ HQFRGHU OLQHV� HQFRGHU SRZHU VXSSO\ ORVV RU
GHIHFWLYH HQFRGHU�

([WHUQDO 7ULS $Q RSHQ FLUFXLW RQ -���� W\SLFDOO\ LQGLFDWLQJ DQ H[WHUQDO RYHU WHPSHUDWXUH FRQGLWLRQ�

)ROORZLQJ (UURU ([FHVVLYH IROORZLQJ HUURU GHWHFWHG EHWZHHQ FRPPDQG DQG IHHGEDFN VLJQDOV�

*1' )/7 /RZ LPSHGDQFH SDWK GHWHFWHG EHWZHHQ DQ RXWSXW SKDVH DQG JURXQG�

,17 2YHU�7HPS 7HPSHUDWXUH RI FRQWURO KHDWVLQN H[FHHGHG VDIH OHYHO�

,QYDOLG %DVH ,' &RQWURO GRHV QRW UHFRJQL]H SRZHU EDVH ,'�

,QYHUWHU %DVH ,' &RQWURO ERDUG LQVWDOOHG RQ SRZHU EDVH ZLWKRXW FXUUHQW IHHGEDFN�

/LQH 5HJHQ )/7 ,QGLFDWHV D FRQYHUWHU VHFWLRQ IDXOW�

/RJLF 6XSSO\ )/7 /RJLF SRZHU VXSSO\ QRW ZRUNLQJ SURSHUO\�

/RVW 8VHU 'DWD %DWWHU\ EDFNHG 5$0 SDUDPHWHUV KDYH EHHQ ORVW RU FRUUXSWHG�
:KHQ IDXOW FOHDUHG �5HVHW�� WKH FRQWURO VKRXOG UHVHW WR IDFWRU\ SUHVHW YDOXHV�

/RZ ,1,7 %XV 9 ,QVXIILFLHQW EXV YROWDJH RQ VWDUWXS�

0HPRU\ (UURU ((3520 HUURU RFFXUUHG� &RQWDFW %DOGRU�

1HZ %DVH ,' &RQWURO ERDUG VHQVHG D GLIIHUHQW SRZHU EDVH VLQFH ODVW WLPH LW ZDV SRZHUHG XS�

1R )DXOWV )DXOW ORJ LV HPSW\�

1R (;% ,QVWDOOHG 3URJUDPPHG SDUDPHWHU UHTXLUHV DQ H[SDQVLRQ ERDUG�

2YHU &XUUHQW )/7 ,QVWDQWDQHRXV RYHU FXUUHQW FRQGLWLRQ GHWHFWHG E\ EXV FXUUHQW VHQVRU�

2YHUORDG � � PLQ 2XWSXW FXUUHQW H[FHHGHG � PLQXWH UDWLQJ�

2YHUORDG � � VHF 2XWSXW FXUUHQW H[FHHGHG � VHFRQG UDWLQJ�

2YHU VSHHG 0RWRU 530 H[FHHGHG ���� RI SURJUDPPHG 0$; 0RWRU 6SHHG�

N3 5HVHW 3RZHU F\FOHG EHIRUH WKH UHVLGXDO %XV YROWDJH UHDFKHG �9'&�

3:5 %DVH )/7 'HVDWXUDWLRQ RI SRZHU GHYLFH RFFXUUHG RU EXV FXUUHQW WKUHVKROG H[FHHGHG�

5HVROYHU /RVV 5HVROYHU IHHGEDFN SUREOHP LV LQGLFDWHG �LI UHVROYHU XVHG��

7RUTXH 3URYH )/7 8QEDODQFHG FXUUHQW EHWZHHQ DOO � PRWRU SKDVHV�

8VHU )DXOW 7H[W &XVWRP VRIWZDUH RSHUDWLQJ IDXOW RFFXUUHG�
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+RZ WR $FFHVV WKH )DXOW /RJ :KHQ D IDXOW FRQGLWLRQ RFFXUV� PRWRU RSHUDWLRQ VWRSV DQG D IDXOW FRGH LV GLVSOD\HG RQ
WKH .H\SDG GLVSOD\� 7KH FRQWURO NHHSV D ORJ RI WKH ODVW �� IDXOWV� ,I PRUH WKDQ �� IDXOWV
KDYH RFFXUUHG� WKH ROGHVW IDXOW ZLOO EH GHOHWHG IURP WKH IDXOW ORJ� 7R DFFHVV WKH IDXOW ORJ�
SHUIRUP WKH IROORZLQJ SURFHGXUH�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU /RJR GLVSOD\ IRU � VHFRQGV�

'LVSOD\ PRGH VKRZLQJ /RFDO
PRGH YROWDJH� FXUUHQW 	
IUHTXHQF\ VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH�VHULDO PRGH�
SUHVV ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 3UHVV ',63 WR VFUROO WR WKH )DXOW
/RJ HQWU\ SRLQW�

3UHVV (17(5 NH\ 'LVSOD\ ILUVW IDXOW W\SH DQG WLPH
IDXOW RFFXUUHG�

7\SLFDO GLVSOD\�

3UHVV ? NH\ 6FUROO WKURXJK IDXOW PHVVDJHV� ,I QR PHVVDJHV� WKH IDXOW ORJ H[LW
FKRLFH LV GLVSOD\HG�

3UHVV 5(6(7 NH\ 5HWXUQ WR GLVSOD\ PRGH� 'LVSOD\ PRGH VWRS NH\ /(' LV RQ�

+RZ WR &OHDU WKH )DXOW /RJ 8VH WKH IROORZLQJ SURFHGXUH WR FOHDU WKH IDXOW ORJ�

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV

$SSO\ 3RZHU /RJR GLVSOD\ IRU � VHFRQGV�

'LVSOD\ PRGH VKRZLQJ RXWSXW
IUHTXHQF\�

'LVSOD\ PRGH�

3UHVV ',63 NH\ 3UHVV ',63 WR VFUROO WR WKH )DXOW
/RJ HQWU\ SRLQW�

3UHVV (17(5 NH\ 'LVSOD\V PRVW UHFHQW PHVVDJH�

3UHVV 6+,)7 NH\

3UHVV 5(6(7 NH\

3UHVV 6+,)7 NH\

3UHVV (17(5 NH\ )DXOW ORJ LV FOHDUHG� 1R IDXOWV LQ IDXOW ORJ�

3UHVV ? RU + NH\ 6FUROO )DXOW /RJ ([LW�

3UHVV (17(5 NH\ 5HWXUQ WR GLVSOD\ PRGH�



7URXEOHVKRRWLQJ ���01���

7DEOH ��� )DXOW 0HVVDJHV

)$8/7 0(66$*( '(6&5,37,21

,QYDOLG %DVH ,' )DLOXUH WR GHWHUPLQH FRQWURO KRUVHSRZHU DQG LQSXW YROWDJH FRQILJXUDWLRQ IURP WKH 3RZHU
%DVH ,' YDOXH LQ VRIWZDUH�

19 0HPRU\ )DLO )DLOXUH WR UHDG RU ZULWH WR QRQ�YRODWLOH PHPRU\�

3DUDP &KHFNVXP 3DUDPHWHU &KHFNVXP HUURU GHWHFWHG�

/RZ ,1,7 %XV 9 /RZ EXV YROWDJH GHWHFWHG RQ VWDUWXS�

+: 'HVDWXUDWLRQ +LJK RXWSXW FXUUHQW FRQGLWLRQ GHWHFWHG �JUHDWHU WKDQ ���� RI UDWHG RXWSXW FXUUHQW��

+: 6XUJH &XUUHQW +LJK RXWSXW FXUUHQW FRQGLWLRQ GHWHFWHG �JUHDWHU WKDQ ���� RI UDWHG RXWSXW FXUUHQW��

+: *URXQG )DXOW *URXQG )DXOW GHWHFWHG �RXWSXW FXUUHQW OHDNDJH WR JURXQG��

+: 3RZHU 6XSSO\ &RQWURO %RDUG SRZHU VXSSO\ IDLOXUH GHWHFWHG�

+DUGZDUH 3URWHFW $ JHQHUDO KDUGZDUH IDXOW ZDV GHWHFWHG EXW FDQQRW EH LVRODWHG�

� 0,1 2YHUORDG 3HDN RXWSXW FXUUHQW H[FHHGHG WKH � PLQXWH UDWLQJ YDOXH�

� 6(& 2YHUORDG 3HDN RXWSXW FXUUHQW H[FHHGHG WKH � VHFRQG UDWLQJ YDOXH�

2YHUFXUUHQW &RQWLQXRXV FXUUHQW OLPLW H[FHHGHG�

%86 2YHUYROWDJH +LJK '& %XV YROWDJH�

%XV 8QGHUYROWDJH /RZ '& %XV YROWDJH FRQGLWLRQ GHWHFWHG�

+HDW 6LQN 7HPS &RQWURO KHDWVLQN H[FHHGHG XSSHU WHPSHUDWXUH OLPLW�

([WHUQDO 7ULS &RQQHFWLRQ EHWZHHQ -���� DQG -���� LV RSHQ�

1HZ %DVH ,' &RQWURO ERDUG GHWHFWHG D FKDQJH LQ WKH 3RZHU %DVH ,' YDOXH LQ VRIWZDUH�

5(*(1 5(6 3RZHU ([FHVVLYH SRZHU GLVVLSDWLRQ UHTXLUHG E\ '\QDPLF %UDNH +DUGZDUH�

/LQH 5(*(1 )DXOW LQ /LQH 5(*(1 FRQYHUWHU XQLW � 6HULHV ��+ /LQH 5(*(1 ,QYHUWHU FRQWURO�

(;% 6HOHFWLRQ ([SDQVLRQ ERDUG QRW LQVWDOOHG WR VXSSRUW WKH VHOHFWHG /HYHO � ,QSXW %ORFN� &RPPDQG
6HOHFW SDUDPHWHU�

7RUTXH 3URYLQJ 8QEDODQFHG FXUUHQW LQ WKH WKUHH SKDVH PRWRU OHDGV�

8QNQRZQ )/7 &RGH 0LFURSURFHVVRU GHWHFWHG D IDXOW WKDW LV QRW LGHQWLILHG LQ WKH IDXOW FRGH WDEOH�

X3 5(6(7 $ VRIWZDUH ZDWFKGRJ WLPHU KDV UHVHW WKH SURFHVVRU EHFDXVH D SURFHVV KDV WLPHG RXW�

)/7 /RJ 0(0 )DLO &RUUXSW GDWD LQ IDXOW ORJ �PD\ RFFXU RQ ROGHU V\VWHPV RQO\��

&XUUHQW 6(16 )/7 )DLOXUH WR VHQVH SKDVH FXUUHQW�

%XV &XUUHQW 6(16 )DLOXUH WR VHQVH EXV FXUUHQW�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

��� 7URXEOHVKRRWLQJ 01���

+RZ WR $FFHVV 'LDJQRVWLF ,QIRUPDWLRQ

$FWLRQ 'HVFULSWLRQ 'LVSOD\ &RPPHQWV
$SSO\ 3RZHU /RJR GLVSOD\ IRU � VHFRQGV�

'LVSOD\ PRGH VKRZLQJ /RFDO
PRGH YROWDJH� FXUUHQW 	
IUHTXHQF\ VWDWXV�

1R IDXOWV SUHVHQW� /RFDO NH\SDG
PRGH� ,I LQ UHPRWH�VHULDO PRGH�
SUHVV ORFDO IRU WKLV GLVSOD\�

3UHVV ',63 NH\ 6FUROO WR IDXOW ORJ EORFN� 3UHVV (17(5 WR YLHZ WKH IDXOW ORJ
LI GHVLUHG�

3UHVV ',63 NH\ 6FUROO WR GLDJQRVWLF LQIR EORFN� 3UHVV (17(5 WR YLHZ GLDJQRVWLF
LQIRUPDWLRQ LI GHVLUHG�

3UHVV (17(5 NH\ $FFHVV GLDJQRVWLF LQIRUPDWLRQ� �

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ FRQWURO
WHPSHUDWXUH� ����

'LVSOD\V RSHUDWLQJ WHPSHUDWXUH LQ
GHJUHHV &�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ EXV
YROWDJH�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ EXV
&XUUHQW�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ 3:0
)UHTXHQF\� ����

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ �
RYHUORDG FXUUHQW UHPDLQLQJ�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ UHDO WLPH
RSWR LQSXWV 	 RXWSXWV VWDWHV�
�� 2SHQ� � &ORVHG�

2SWR ,QSXWV VWDWHV �/HIW��
2SWR 2XWSXWV VWDWHV �5LJKW��

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ DFWXDO
GULYH UXQQLQJ WLPH VLQFH ODVW
SRZHU XS�

+5�0,1�6(& IRUPDW�

3UHVV ',63 NH\ 'LVSOD\ RSHUDWLQJ ]RQH ZLWK UDWHG
KS DQG LQSXW YROWDJH �IRU WKH
RSHUDWLQJ ]RQH� DQG FRQWURO W\SH�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ FRQWLQXRXV
DPSV� 3. DPSV UDWLQJ� DPSV�YROW
VFDOH RI IHHGEDFN� SRZHU EDVH ,'�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ ZKLFK
*URXS� RU � H[SDQVLRQ ERDUGV
DUH LQVWDOOHG�

3UHVV ',63 NH\ 'LVSOD\ PRGH VKRZLQJ VRIWZDUH
YHUVLRQ DQG UHYLVLRQ LQVWDOOHG LQ
WKH FRQWURO�

3UHVV ',63 NH\ 'LVSOD\V H[LW FKRLFH� 3UHVV
(17(5 WR H[LW�

3UHVV (17(5 WR H[LW GLDJQRVWLF
LQIRUPDWLRQ�
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7DEOH ��� &RQYHUWHU 6HFWLRQ 7URXEOHVKRRWLQJ

,1',&$7,21 3266,%/( &$86( &255(&7,9( $&7,21

&XUUHQW 6HQVH )/7 2SHQ FLUFXLW EHWZHHQ FRQWURO ERDUG
DQG FXUUHQW VHQVRU RU GHIHFWLYH
FXUUHQW VHQVRU�

&KHFN FRQWURO ZLUHV EHWZHHQ FRQWURO ERDUG DQG FXUUHQW IHHGEDFN VHQVRU�

'& %XV +LJK ,QFRUUHFW VHWWLQJ RI FRQYHUWHU EULGJH
SDUDPHWHU�

&KHFN %XV &DSDFLWDQFH YDOXH RI FRQYHUWHU VHFWLRQ SDUDPHWHUV�

'HFHO UDWH WRR IDVW� ,QFUHDVH 'HFHO WLPH SDUDPHWHU VHWWLQJ�

'& %XV /RZ ,QSXW YROWDJH WRR ORZ� 0RQLWRU SRZHU OLQH IOXFWXDWLRQV ZLWK GDWH DQG WLPH LPSULQW
WR LVRODWH SRZHU SUREOHP�

&KHFN SRZHU OLQH GLVWXUEDQFHV �VDJV FDXVHG E\ VWDUW XS RI
RWKHU HTXLSPHQW��

8VH VWHS XS LVRODWLRQ WUDQVIRUPHU LI QHHGHG�

*1' )/7 ,PSURSHU ZLULQJ� 'LVFRQQHFW ZLULQJ EHWZHHQ FRQWURO DQG PRWRU� 5HWU\ WHVW�
,I *1' )/7 LV FOHDUHG� UHFRQQHFW PRWRU OHDGV DQG UHWU\ WKH WHVW�
5HZLUH DV QHFHVVDU\�
5HSDLU PRWRU�
,I *1' )/7 UHPDLQV� FRQWDFW %DOGRU�

+LJK ,1,7 &85 ,QFRUUHFW SKDVLQJ EHWZHHQ LQSXW
SRZHU� ILOWHU DVVHPEO\ DQG OLQH
UHDFWRUV�

&KHFN FRQQHFWLRQV IRU SURSHU SKDVLQJ DV GHWDLOHG LQ 6HFWLRQ � RI WKLV
PDQXDO�

,'�1R )HHGEDFN &RQWURO ERDUG LV LQVWDOOHG RQ ZURQJ
SRZHU EDVH�

&KDQJH SRZHU EDVH WR RQH WKDW KDV FXUUHQW IHHGEDFN VHQVRUV�

,17 2YHU�7HPS $PELHQW WHPSHUDWXUH WRR KLJK� 5HORFDWH FRQWURO WR D FRROHU DUHD� $GG FRROLQJ IDQV RU DLU FRQGLWLRQ WKH
FDELQHW�

'ULYH RYHUORDGHG� 9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU� &RUUHFW ORDGLQJ RI PRWRU�

&RROLQJ IDQV RU DLU SDWK LV FORJJHG� &OHDQ IDQV DQG DLU SDWK�
(QVXUH IDQV DUH RSHUDWLQJ�

,QYDOLG %DVH ,' &RQWURO GRHV QRW UHFRJQL]H
FRQYHUWHU SRZHU EDVH�

3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

/RJLF 6XSSO\ )/7 3RZHU VXSSO\ PDOIXQFWLRQHG� 5HSODFH ORJLF SRZHU VXSSO\�

/RVW $% 3KDVH :LUH GLVFRQQHFWHG RU SKDVH ORVW� &KHFN IRU LQSXW SRZHU RQ DOO � SKDVHV�
&KHFN ZLULQJ DQG FRUUHFW HUURUV LQ DOO RXWSXW ZLULQJ DQG ZLULQJ EHWZHHQ
LQGLYLGXDO FRPSRQHQWV RQ (. W\SH FRQWUROV� 3UHVV ´5(6(7µ NH\ RQ
NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

/RVW %& 3KDVH :LUH GLVFRQQHFWHG RU SKDVH ORVW� &KHFN IRU LQSXW SRZHU RQ DOO � SKDVHV�
&KHFN ZLULQJ DQG FRUUHFW HUURUV LQ DOO RXWSXW ZLULQJ DQG ZLULQJ EHWZHHQ
LQGLYLGXDO FRPSRQHQWV RQ (. W\SH FRQWUROV� 3UHVV ´5(6(7µ NH\ RQ
NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

/RVW 8VHU 'DWD %DWWHU\ EDFNHG PHPRU\ IDLOXUH� 3DUDPHWHU GDWD ZDV HUDVHG� 'LVFRQQHFW SRZHU WR FRQWURO DQG
DSSO\ SRZHU �F\FOH SRZHU�� (QWHU DOO SDUDPHWHUV�
&\FOH SRZHU� ,I SUREOHP SHUVLVWV� FRQWDFW %DOGRU�

/RZ ,1,7 %XV 9 ,PSURSHU $& OLQH YROWDJH� &KHFN LQSXW $& YROWDJH OHYHO�

0HPRU\ (UURU ((3520 PHPRU\ IDXOW RFFXUUHG� 3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

N3 5HVHW 3RZHU ZDV F\FOHG EHIRUH %XV
YROWDJH UHDFKHG �9'&�

3UHVV ´5(6(7µ NH\ RQ NH\SDG�
'LVFRQQHFW SRZHU DQG DOORZ DW OHDVW � PLQXWHV IRU
%XV FDSDFLWRUV WR GLVFKDUJH EHIRUH DSSO\LQJ SRZHU�
,I IDXOW UHPDLQV� FDOO %DOGRU�

1HZ %DVH ,' 6RIWZDUH SDUDPHWHUV DUH QRW
LQLWLDOL]HG RQ QHZO\ LQVWDOOHG
FRQWURO ERDUG�

3UHVV ´5(6(7µ NH\ RQ NH\SDG WR FOHDU WKH IDXOW FRQGLWLRQ� &\FOH SRZHU
�WXUQ SRZHU 2)) WKHQ 21�� 5HIHU WR 6HFWLRQ � DQG LQLWLDOL]H QHZ VRIWZDUH�
$FFHVV GLDJQRVWLFV DQG FRPSDUH SRZHU EDVH ,' QXPEHU WR OLVW LQ 7DEOH
��� WR HQVXUH D PDWFK� 5H�HQWHU WKH 3DUDPHWHU %ORFN 9DOXHV \RX
UHFRUGHG LQ WKH 8VHU 6HWWLQJV DW WKH HQG RI WKLV PDQXDO� $XWRWXQH WKH
FRQWURO� ,I IDXOW UHPDLQV� FDOO %DOGRU�

&RQWLQXHG RQ QH[W SDJH�
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2YHU &XUUHQW )/7 3RVVLEOH FRQYHUWHU WUDQVLVWRU IDLOXUH� &KHFN WUDQVLVWRUV IRU VKRUWHG MXQFWLRQV�

,QFRUUHFW LQGXFWDQFH VHW LQ /LQH
,QGXFWRU SDUDPHWHU�

&KHFN LQGXFWDQFH SDUDPHWHU YDOXH�

2YHUORDG )/7 'ULYH RYHUORDGHG� 9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

3:5 %DVH )/7 ,QFRUUHFW SKDVH FRQQHFWLRQV� &KHFN FRQQHFWLRQV IRU SURSHU SKDVLQJ RI (. GULYH FRPSRQHQWV DV
GHWDLOHG LQ 6HFWLRQ � RI WKLV PDQXDO�

([FHVVLYH FXUUHQW GUDZ�
'LVFRQQHFW PRWRU ZLULQJ DQG UHWU\ WHVW ,I IDXOW UHPDLQV FDOO %DOGRU

3RZHU GHYLFH VDWXUDWHG�
'LVFRQQHFW PRWRU ZLULQJ DQG UHWU\ WHVW� ,I IDXOW UHPDLQV� FDOO %DOGRU�

(OHFWULFDO QRLVH IURP '& FRLOV� ,QVWDOO IO\EDFN GLRGHV �UHYHUVH ELDVHG �1���� RU HTXLYDOHQW�DFURVV DOO
H[WHUQDO '& UHOD\ FRLOV��

(OHFWULFDO QRLVH IURP $& FRLOV� ,QVWDOO 5& VQXEEHUV RQ DOO H[WHUQDO $& FRLOV�

6\QF 7R /LQH ,QFRUUHFW SKDVH FRQQHFWLRQV� &KHFN FRQQHFWLRQV IRU SURSHU SKDVLQJ DV GHWDLOHG LQ 6HFWLRQ � RI WKLV
PDQXDO�

,QFRUUHFW IUHTXHQF\ GHWHFWHG DW
VWDUWXS�

&KHFN LQFRPLQJ OLQH YROWDJH DQG IUHTXHQF\�



6HFWLRQ �
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7DEOH ��� 3RZHU 2XWSXW 6HFWLRQ 7URXEOHVKRRWLQJ

,1',&$7,21 3266,%/( &$86( &255(&7,9( $&7,21

&RPPDQG 6HOHFW ,QFRUUHFW RSHUDWLQJ PRGH
SURJUDPPHG�

&KDQJH 2SHUDWLQJ 0RGH LQ WKH /HYHO � ,QSXW EORFN WR RQH WKDW GRHV QRW
UHTXLUH WKH H[SDQVLRQ ERDUG�

1HHG H[SDQVLRQ ERDUG� ,QVWDOO WKH FRUUHFW H[SDQVLRQ ERDUG IRU VHOHFWHG RSHUDWLQJ PRGH�

%XV 2YHUYROWDJH
7ULS RU
+: 2YHUYROWDJH

([FHVVLYH G\QDPLF EUDNLQJ SRZHU� &KHFN G\QDPLF EUDNH ZDWW DQG UHVLVWDQFH SDUDPHWHU YDOXHV�
,QFUHDVH WKH '(&(/ WLPH�
$GG H[WHUQDO G\QDPLF EUDNLQJ DVVHPEOLHV� 5*$ UHVLVWRU NLW RU

5%$ WUDQVLVWRU DVVHPEO\�

'(&(/ 5DWH VHW WRR ORZ D YDOXH /HQJWKHQ '(&(/ WLPH�
$GG H[WHUQDO G\QDPLF EUDNLQJ UHVLVWRUV RU PRGXOH�

2YHUKDXOLQJ 0RWRU ORDG &RUUHFW SUREOHP ZLWK PRWRU ORDG�
$GG H[WHUQDO G\QDPLF EUDNLQJ UHVLVWRUV RU PRGXOH�

'\QDPLF EUDNH ZLULQJ SUREOHP� &KHFN G\QDPLF EUDNH KDUGZDUH ZLULQJ�

,QSXW YROWDJH WRR KLJK� 9HULI\ SURSHU $& OLQH YROWDJH�
8VH VWHS GRZQ WUDQVIRUPHU LI QHHGHG�
8VH OLQH UHDFWRU WR PLQLPL]H VSLNHV�

%XV 8QGHUYROWDJH ,QSXW YROWDJH WRR ORZ� 'LVFRQQHFW G\QDPLF EUDNH KDUGZDUH DQG UHSHDW RSHUDWLRQ�
9HULI\ SURSHU $& OLQH YROWDJH�
8VH VWHS XS WUDQVIRUPHU LI QHHGHG�
&KHFN SRZHU OLQH GLVWXUEDQFHV �VDJV FDXVHG E\ VWDUW XS RI

RWKHU HTXLSPHQW��
0RQLWRU SRZHU OLQH IOXFWXDWLRQV ZLWK GDWH DQG WLPH LPSULQW

WR LVRODWH SRZHU SUREOHP�

([WHUQDO 7ULS 0RWRU YHQWLODWLRQ LQVXIILFLHQW� &OHDQ PRWRU DLU LQWDNH DQG H[KDXVW�
&KHFN H[WHUQDO EORZHU IRU RSHUDWLRQ�
9HULI\ PRWRU·V LQWHUQDO IDQ LV FRXSOHG VHFXUHO\�

0RWRU GUDZV H[FHVVLYH FXUUHQW� &KHFN PRWRU IRU RYHUORDGLQJ�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

9ROWV�+HUW] UDWLR LV ZURQJ� $GMXVW WKH 9ROWV�+] SDUDPHWHU YDOXH�
$GMXVW WKH %DVH )UHTXHQF\�
$GMXVW WKH 0D[ 2XWSXW 9ROWDJH�

1R WKHUPRVWDW FRQQHFWHG� &RQQHFW WKHUPRVWDW�
9HULI\ FRQQHFWLRQ RI DOO H[WHUQDO WULS FLUFXLWV XVHG ZLWK WKHUPRVWDW�
'LVDEOH WKHUPRVWDW LQSXW DW FRQWURO�

3RRU WKHUPRVWDW FRQQHFWLRQV� &KHFN WKHUPRVWDW FRQQHFWLRQV�

([WHUQDO WULS SDUDPHWHU LQFRUUHFW� 9HULI\ FRQQHFWLRQ RI H[WHUQDO WULS FLUFXLW DW -�����
6HW H[WHUQDO WULS SDUDPHWHU WR ´2))µ LI QR FRQQHFWLRQ PDGH
DW -�����

+DUGZDUH 3URWHFW )DXOW GXUDWLRQ WRR VKRUW WR EH
LGHQWLILHG�

5HVHW FRQWURO�
&KHFN IRU SURSHU JURXQGLQJ RI SRZHU ZLULQJ DQG VKLHOGLQJ RI VLJQDO ZLULQJ�
5HSODFH FRQWURO ERDUG�

+HDWVLQN 7HPS 0RWRU 2YHUORDGHG� &RUUHFW PRWRU ORDGLQJ�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

$PELHQW WHPSHUDWXUH WRR KLJK� 5HORFDWH FRQWURO WR FRROHU RSHUDWLQJ DUHD�
$GG FRROLQJ IDQV RU DLU FRQGLWLRQHU WR FRQWURO FDELQHW�

%XLOW�LQ IDQV DUH LQHIIHFWLYH RU
LQRSHUDWLYH�

9HULI\ IDQ RSHUDWLRQ�
5HPRYH GHEULV IURP IDQ DQG KHDWVLQN VXUIDFHV�
5HSODFH IDQ RU FKHFN IDQ ZLULQJ�
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+: 'HVDWXUDWLRQ $FFHO�'HFHO UDWH VHW WRR VKRUW�
7RUTXH %RRVW VHW WRR KLJK�
(OHFWULFDO QRLVH LQ ORJLF FLUFXLWV�
0RWRU RYHUORDGHG�

/HQJWKHQ $FFHO�'HFHO UDWH�
5HGXFH WRUTXH ERRVW YDOXH�
&KHFN IRU SURSHU JURXQGLQJ RI SRZHU ZLULQJ DQG VKLHOGLQJ RI VLJQDO ZLULQJ�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU RU UHGXFH PRWRU ORDG�

+: 3RZHU
6XSSO\

3RZHU VXSSO\ PDOIXQFWLRQHG� &KHFN LQWHUQDO FRQQHFWLRQV�
5HSODFH ORJLF SRZHU ERDUG�

+: *URXQG )DXOW 2XWSXW FXUUHQW �PRWRU FXUUHQW�
OHDNDJH WR JURXQG�

'LVFRQQHFW ZLULQJ EHWZHHQ FRQWURO DQG PRWRU� 5HWU\ WHVW�
,I *1' )/7 LV FOHDUHG� UHFRQQHFW PRWRU OHDGV DQG UHWU\ WKH WHVW� 5HSDLU

PRWRU LI LQWHUQDOO\ VKRUWHG�
5HSODFH PRWRU OHDG ZLUH ZLWK ORZ FDSDFLWDQFH FDEOH�
,I *1' )/7 UHPDLQV� FRQWDFW %DOGRU�

,QYDOLG %DVH ,' &RQWURO GRHV QRW UHFRJQL]H KS DQG
9ROWDJH FRQILJXUDWLRQ�

3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV DFFHVV µ'LDJQRVWLF ,QIRµ
DQG FRPSDUH UHSRUWHG ,' QXPEHU ZLWK 7DEOH ���� ,I GLIIHUHQW� FDOO %DOGRU�

/LQH 5(*(1 )DXOW LQ /LQH 5(*(1 &RQYHUWHU 6HULHV ��+ /LQH 5(*(1 ,QYHUWHU RQO\�

0RWRU :LOO 1RW
6WDUW

1RW HQRXJK VWDUWLQJ WRUTXH� ,QFUHDVH &XUUHQW /LPLW VHWWLQJ�
6WDUW

0RWRU RYHUORDGHG� &KHFN IRU SURSHU PRWRU ORDGLQJ�
&KHFN FRXSOLQJV IRU ELQGLQJ�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

&RQWURO QRW LQ ORFDO PRGH RI
RSHUDWLRQ�

3ODFH FRQWURO LQ ORFDO PRGH�

0RWRU PD\ EH FRPPDQGHG WR UXQ
EHORZ PLQLPXP IUHTXHQF\ VHWWLQJ�

,QFUHDVH VSHHG FRPPDQG RU ORZHU PLQLPXP IUHTXHQF\ VHWWLQJ�

,QFRUUHFW &RPPDQG 6HOHFW
SDUDPHWHU�

&KDQJH &RPPDQG 6HOHFW SDUDPHWHU WR PDWFK ZLULQJ DW -��

,QFRUUHFW IUHTXHQF\ FRPPDQG� 9HULI\ FRQWURO LV UHFHLYLQJ SURSHU FRPPDQG VLJQDO DW -��

0RWRU :LOO 1RW
5HDFK 0D[LPXP

0D[ )UHTXHQF\ /LPLW VHW WRR ORZ� $GMXVW 0D[ )UHTXHQF\ /LPLW SDUDPHWHU YDOXH�
5HDFK 0D[LPXP
6SHHG 0RWRU RYHUORDGHG� &KHFN IRU PHFKDQLFDO RYHUORDG� ,I XQORDGHG PRWRU VKDIW GRHV QRW URWDWH

IUHHO\� FKHFN PRWRU EHDULQJV�

,PSURSHU VSHHG FRPPDQG� 9HULI\ FRQWURO LV UHFHLYLQJ SURSHU FRPPDQG VLJQDO DW LQSXW WHUPLQDOV�
9HULI\ FRQWURO LV VHW WR SURSHU RSHUDWLQJ PRGH WR UHFHLYH \RXU VSHHG
FRPPDQG�

6SHHG SRWHQWLRPHWHU IDLOXUH� 5HSODFH SRWHQWLRPHWHU�

0RWRU :LOO 1RW
6WRS 5RWDWLRQ

0,1 2XWSXW 6SHHG SDUDPHWHU VHW
WRR KLJK�

$GMXVW 0,1 2XWSXW 6SHHG SDUDPHWHU YDOXH�

,PSURSHU VSHHG FRPPDQG� 9HULI\ FRQWURO LV UHFHLYLQJ SURSHU FRPPDQG VLJQDO DW LQSXW WHUPLQDOV�
9HULI\ FRQWURO LV VHW WR UHFHLYH \RXU VSHHG FRPPDQG�

6SHHG SRWHQWLRPHWHU IDLOXUH� 5HSODFH SRWHQWLRPHWHU�

0RWRU UXQV URXJK
DW ORZ VSHHG

7RUTXH ERRVW VHW WRR KLJK� $GMXVW WRUTXH ERRVW SDUDPHWHU YDOXH�
DW ORZ VSHHG

0LVDOLJQPHQW RI FRXSOLQJ� &KHFN PRWRU�ORDG FRXSOLQJ DOLJQPHQW�

)DXOW\ PRWRU� 5HSODFH ZLWK D %DOGRU 0RWRU�
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7DEOH ��� 3RZHU 2XWSXW 6HFWLRQ 7URXEOHVKRRWLQJ &RQWLQXHG

,1',&$7,21 3266,%/( &$86( &255(&7,9( $&7,21

1HZ %DVH ,' 5HSODFHG &RQWURO RU FLUFXLW ERDUG� 5HVWRUH SDUDPHWHUV WR IDFWRU\ VHWWLQJV�
5HVHW FRQWURO�

1R 'LVSOD\ /DFN RI LQSXW YROWDJH� &KHFN LQSXW SRZHU IRU SURSHU YROWDJH�

/RRVH FRQQHFWLRQV� &KHFN LQSXW SRZHU WHUPLQDWLRQ�
9HULI\ FRQQHFWLRQ RI RSHUDWRU NH\SDG�

$GMXVW GLVSOD\ FRQWUDVW� 6HH $GMXVW 'LVSOD\ &RQWUDVW�

19 0HPRU\ )DLO 0HPRU\ IDXOW RFFXUUHG� 3UHVV ´5(6(7µ NH\ RQ NH\SDG� 5HVWRUH SDUDPHWHU YDOXHV WR IDFWRU\
VHWWLQJV� ,I IDXOW UHPDLQV� FDOO %DOGRU�

� 6HF 2YHUORDG 3HDN RXWSXW FXUUHQW H[FHHGHG � VHF
UDWLQJ�

&KHFN 3. &XUUHQW /LPLW SDUDPHWHU LQ WKH /HYHO �
2XWSXW /LPLWV EORFN�

&KHFN PRWRU IRU RYHUORDGLQJ�
,QFUHDVH $&&(/ WLPH�
5HGXFH PRWRU ORDG�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

� 0LQ 2YHUORDG 3HDN RXWSXW FXUUHQW H[FHHGHG �
PLQXWH UDWLQJ�

&KHFN 3. &XUUHQW /LPLW SDUDPHWHU LQ WKH /HYHO �
2XWSXW /LPLWV EORFN�

&KHFN PRWRU IRU RYHUORDGLQJ�
,QFUHDVH $&&(/�'(&(/ WLPHV�
5HGXFH PRWRU ORDG�
9HULI\ SURSHU VL]LQJ RI FRQWURO DQG PRWRU�

2YHU 6SHHG 0RWRU H[FHHGHG ���� RI 0$;
6SHHG SDUDPHWHU YDOXH�

&KHFN 0D[ 2XWSXW 6SHHG LQ WKH /HYHO � 2XWSXW /LPLWV EORFN�
,QFUHDVH 6SHHG 3523 *DLQ LQ WKH /HYHO � EORFN�

3DUDP &KHFNVXP 0HPRU\ IDXOW RFFXUUHG� 3UHVV ´5(6(7µ NH\ RQ NH\SDG� 5HVWRUH SDUDPHWHU YDOXHV WR IDFWRU\
VHWWLQJV� ,I IDXOW UHPDLQV� FDOO %DOGRU�

5HJHQ 5(6
3RZHU

,QFRUUHFW G\QDPLF EUDNH SDUDPHWHU� &KHFN 5HVLVWRU 2KPV DQG 5HVLVWRU :DWWV SDUDPHWHUV LQ WKH /HYHO � %UDNH
$GMXVW EORFN�

5HJHQ SRZHU H[FHHGHG G\QDPLF
EUDNH UHVLVWRU UDWLQJ�

$GG H[WHUQDO G\QDPLF EUDNLQJ DVVHPEOLHV� 5*$ UHVLVWRU NLW RU 5%$
WUDQVLVWRU DVVHPEO\�
,QFUHDVH 'HFHO 7LPH�

8QNQRZQ )DXOW
&RGH

0LFURSURFHVVRU GHWHFWHG D IDXOW WKDW
LV QRW GHILQHG LQ WKH IDXOW FRGH WDEOH�

3UHVV ´5(6(7µ NH\ RQ NH\SDG� 5HVWRUH SDUDPHWHU YDOXHV WR IDFWRU\
VHWWLQJV� ,I IDXOW UHPDLQV� FDOO %DOGRU�

8QVWDEOH 6SHHG 2VFLOODWLQJ ORDG�
8QVWDEOH LQSXW SRZHU�
6OLS FRPSHQVDWLRQ WRR KLJK�

&RUUHFW PRWRU ORDG�
&RUUHFW LQSXW SRZHU�
$GMXVW VOLS FRPSHQVDWLRQ�

X3 5HVHW $ VRIWZDUH ZDWFKGRJ WLPHU KDV
UHVHW WKH SURFHVVRU EHFDXVH D
SURFHVV KDV WLPHG RXW�

3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

)/7 /RJ 0(0
)DLO

&RUUXSW GDWD LQ IDXOW ORJ �PD\ RFFXU
RQ ROGHU V\VWHPV RQO\��

3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

&XUUHQW 6(16
)/7

)DLOXUH WR VHQVH SKDVH FXUUHQW� 3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�

%XV &XUUHQW
6(16

)DLOXUH WR VHQVH EXV FXUUHQW� 3UHVV ´5(6(7µ NH\ RQ NH\SDG� ,I IDXOW UHPDLQV� FDOO %DOGRU�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 7URXEOHVKRRWLQJ 01���

7DEOH ��� 3RZHU %DVH ,' � 6HULHV ��+

���9$& ���9$&

&DWDORJ 1XPEHUV 3RZHU
%DVH
,' 1R�

&DWDORJ 1XPEHUV 3RZHU
%DVH
,' 1R�

,'��+�����(/ ��� ,'��+�����(/ %�'

,'��+�����(/ ��� ,'��+�����(. %��

,'��+�����(/ ��� ,'��+�����(/ %��

,'��+�����(/ ��' ,'��+�����(/ %��

,'��+�����(/ ��� ,'��+�����(/ %��

,'��+�����(/ ��� ,'��+�����(/ %��

,'��+�����(/ ��� ,'��+�����(/ %��

,'��+�����(. %��

,'��+�����(. %$%

,'��+������(. %��

,'��+������(. %�$

,'��+������(. %�%

,'��+������(/ %&�

,'��+������(/ %$(

,'��+������(/ %$�

,'��+������(/ %$�

,'��+������(/ %$�

1RWH� 7KH 3RZHU %DVH ,' QXPEHU RI D FRQWURO LV GLVSOD\HG LQ D 'LDJQRVWLF
,QIRUPDWLRQ VFUHHQ DV D KH[DGHFLPDO YDOXH�

1RWH� 7KH SRZHU %DVH ,' QXPEHU LV WKH VDPH IRU ERWK WKH FRQYHUWHU DQG WKH SRZHU
RXWSXW VHFWLRQV RI WKH FRQWURO�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

7URXEOHVKRRWLQJ ����01���

(OHFWULFDO 1RLVH &RQVLGHUDWLRQV
$OO HOHFWURQLF GHYLFHV DUH YXOQHUDEOH WR VLJQLILFDQW HOHFWURQLF LQWHUIHUHQFH VLJQDOV
�FRPPRQO\ FDOOHG ´(OHFWULFDO 1RLVHµ�� $W WKH ORZHVW OHYHO� QRLVH FDQ FDXVH LQWHUPLWWHQW
RSHUDWLQJ HUURUV RU IDXOWV� )URP D FLUFXLW VWDQGSRLQW� � RU �� PLOOLYROWV RI QRLVH PD\ FDXVH
GHWULPHQWDO RSHUDWLRQ� )RU H[DPSOH� DQDORJ VSHHG DQG WRUTXH LQSXWV DUH RIWHQ VFDOHG DW �
WR ��9'& PD[LPXP ZLWK D W\SLFDO UHVROXWLRQ RI RQH SDUW LQ ������ 7KXV� QRLVH RI RQO\ �
P9 UHSUHVHQWV D VXEVWDQWLDO HUURU�

$W WKH H[WUHPH OHYHO� VLJQLILFDQW QRLVH FDQ FDXVH GDPDJH WR WKH GULYH� 7KHUHIRUH� LW LV
DGYLVDEOH WR SUHYHQW QRLVH JHQHUDWLRQ DQG WR IROORZ ZLULQJ SUDFWLFHV WKDW SUHYHQW QRLVH
JHQHUDWHG E\ RWKHU GHYLFHV IURP UHDFKLQJ VHQVLWLYH FLUFXLWV� ,Q D FRQWURO� VXFK FLUFXLWV
LQFOXGH LQSXWV IRU VSHHG� WRUTXH� FRQWURO ORJLF� DQG VSHHG DQG SRVLWLRQ IHHGEDFN� SOXV
RXWSXWV WR VRPH LQGLFDWRUV DQG FRPSXWHUV�

&DXVHV DQG &XUHV
8QZDQWHG HOHFWULFDO QRLVH FDQ EH SURGXFHG E\ PDQ\ VRXUFHV� 'HSHQGLQJ XSRQ WKH
VRXUFH� YDULRXV PHWKRGV FDQ EH XVHG WR UHGXFH WKH HIIHFWV RI WKLV QRLVH DQG WR UHGXFH WKH
FRXSOLQJ WR VHQVLWLYH FLUFXLWV� $OO PHWKRGV DUH OHVV FRVWO\ ZKHQ GHVLJQHG LQWR D V\VWHP
LQLWLDOO\ WKDQ LI DGGHG DIWHU LQVWDOODWLRQ�

)LJXUH ��� VKRZV DQ RVFLOORVFRSH WUDFH RI QRLVH LQGXFHG LQ D ��IW� ZLUH QH[W WR OHDG IRU
VL]H � FRQWDFWRU FRLO DV WKH FRLO FLUFXLW LV RSHQHG� 6FRSH LV VHW DW ��9�GLY� �YHUW�� DQG
�N6HF�GLY� �KRUL]�� 0D[ SHDN YROWDJH LV YROWDJH LV RYHU ��9� 6FRSH LQSXW LPSHGDQFH LV
��N8 IRU DOO VFRSH WUDFHV�

)LJXUH ��� (OHFWULFDO 1RLVH 'LVSOD\

5HOD\ DQG &RQWDFWRU &RLOV
$PRQJ WKH PRVW FRPPRQ VRXUFHV RI QRLVH DUH WKH HYHU�SUHVHQW FRLOV RI FRQWDFWRUV DQG
UHOD\V� :KHQ WKHVH KLJKO\ LQGXFWLYH FRLO FLUFXLWV DUH RSHQHG� WUDQVLHQW FRQGLWLRQV RIWHQ
JHQHUDWH VSLNHV RI VHYHUDO KXQGUHG YROWV LQ WKH FRQWURO FLUFXLW� 7KHVH VSLNHV FDQ LQGXFH
VHYHUDO YROWV RI QRLVH LQ DQ DGMDFHQW ZLUH WKDW UXQV SDUDOOHO WR D FRQWURO�FLUFXLW ZLUH�

7R VXSSUHVV WKHVH QRLVH JHQHUDWRUV� DGG DQ 5�& VQXEEHU DFURVV HDFK UHOD\ DQG
FRQWDFWRU FRLO� $ VQXEEHU FRQVLVWLQJ RI D ��8 UHVLVWRU LQ VHULHV ZLWK D ����N) FDSDFLWRU
XVXDOO\ ZRUNV ZHOO� 7KH VQXEEHU UHGXFHV WKH UDWH RI ULVH DQG SHDN YROWDJH LQ WKH FRLO
ZKHQ FXUUHQW IORZ LV LQWHUUXSWHG� 7KLV HOLPLQDWHV DUFLQJ DQG UHGXFHV WKH QRLVH YROWDJH
LQGXFHG LQ DGMDFHQW ZLUHV� ,Q RXU H[DPSOH� WKH QRLVH ZDV UHGXFHG IURP RYHU ��9 SHDN WR
DERXW ��9 SHDN DV VKRZQ LQ )LJXUH ����
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)LJXUH ��� 5�& 6QXEEHU &LUFXLW

&RPELQLQJ DQ 5�& VQXEEHU DQG VKLHOGHG WZLVWHG SDLU FDEOH NHHSV WKH YROWDJH LQ D FLUFXLW
WR OHVV WKDQ �9 IRU D IUDFWLRQ RI D PLOOLVHFRQG� 1RWH WKDW WKH YHUWLFDO VFDOH LV �9�GLY��
UDWKHU WKDQ WKH ��9�GLY� LQ ILJXUHV ��� DQG ����

)LJXUH ��� 5�& 6QXEEHU &LUFXLW 	 7ZLVWHG 3DLU

$ UHYHUVH ELDVHG GLRGH DFURVV D '& FRLO DFKLHYHV WKH VDPH UHVXOW DV DGGLQJ DQ 5�&
VQXEEHU DFURVV DQ $& FRLO� �)LJXUH �����

)LJXUH ��� 'LRGH ZLWK '& &RLO

$& &RLO '& &RLO

5& VQXEEHU

���� NI
'LRGH

�

�

�� 8



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

7URXEOHVKRRWLQJ ����01���

:LUHV EHWZHHQ &RQWUROV DQG 0RWRUV
2XWSXW OHDGV IURP D W\SLFDO ���9$& GULYH FRQWUROOHU FRQWDLQ UDSLG YROWDJH ULVHV FUHDWHG E\
SRZHU VHPLFRQGXFWRUV VZLWFKLQJ ���9 LQ OHVV WKDQ D PLFURVHFRQG� ����� WR ������ WLPHV
D VHFRQG� 7KHVH QRLVH VLJQDOV FDQ FRXSOH LQWR VHQVLWLYH GULYH FLUFXLWV DV VKRZQ LQ )LJXUH
���� )RU WKLV ZDYHIRUP� D WUDQVLHQW LV LQGXFHG LQ � IW� RI ZLUH DGMDFHQW WR PRWRU OHDG RI D
��KS� ���9$& GULYH� 6FRSH LV VHW DW �9�GLY� DQG �NVHF�GLY�

)LJXUH ��� ��KS� ���9$& 'ULYH

,I WKH VKLHOGHG SDLU FDEOH LV XVHG� WKH FRXSOLQJ LV UHGXFHG E\ QHDUO\ ���� )LJXUH ����

)LJXUH ��� ��KS� ���9$& 'ULYH� 6KLHOGHG

7KH PRWRU OHDGV RI '& PRWRUV FRQWDLQ VLPLODU YROWDJH WUDQVLHQWV� 7KH VZLWFKLQJ UDWH LV
DERXW ��� WLPHV D VHFRQG� 7KHVH QRLVH WUDQVLHQWV FDQ SURGXFH DERXW �9 RI QRLVH
LQGXFHG LQ D ZLUH DGMDFHQW WR WKH PRWRU OHDG� 7KH QRLVH LQGXFHG E\ D ��KS� ���9'&
'ULYH� LV VKRZQ LQ )LJXUH ���� 6FRSH LV VHW DW �9�GLY� DQG �NVHF�GLY�

)LJXUH ��� ��KS� ���9'& 'ULYH

$JDLQ� UHSODFLQJ D VLQJOH ZLUH ZLWK D VKLHOGHG SDLU FDEOH UHGXFHV WKH LQGXFHG QRLVH WR OHVV
WKDQ ���9� )LJXUH ����

)LJXUH ��� ��KS� ���9'& 'ULYH� 6KLHOGHG
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(YHQ LQSXW $& SRZHU OLQHV FRQWDLQ QRLVH DQG FDQ LQGXFH QRLVH LQ DGMDFHQW ZLUHV� 7KLV LV
HVSHFLDOO\ VHYHUH ZLWK 6&5 FRQWUROOHG '& GULYHV� FXUUHQW�VRXUFH DQG VL[�VWHS LQYHUWHUV�
)LJXUH ��� VKRZV D WUDQVLHQW LQGXFHG LQ ��IW� ZLUH DGMDFHQW WR WKH $& LQSXW SRZHU ZLUH RI D
��KS� '& GULYH� 6FRSH LV VHW DW ��� P9�GLY� DQG �NVHF�GLY�

)LJXUH ��� ��KS� ���9'& 'ULYH� 6KLHOGHG

7R SUHYHQW LQGXFHG WUDQVLHQW QRLVH LQ VLJQDO ZLUHV� DOO PRWRU OHDGV DQG $& SRZHU OLQHV
VKRXOG EH FRQWDLQHG LQ ULJLG PHWDO FRQGXLW� RU IOH[LEOH FRQGXLW� 7KH FRQGXLW VKRXOG EH
JURXQGHG WR IRUP D VKLHOG WR FRQWDLQ WKH HOHFWULFDO QRLVH ZLWKLQ WKH FRQGXLW SDWK� 6LJQDO
ZLUHV � HYHQ RQHV LQ VKLHOGHG FDEOH VKRXOG QHYHU EH SODFHG LQ WKH FRQGXLW ZLWK PRWRU
SRZHU ZLUHV�

,I IOH[LEOH FRQGXLW LV UHTXLUHG� WKH ZLUHV VKRXOG EH VKLHOGHG WZLVWHG SDLU� $OWKRXJK WKLV
SUDFWLFH JLYHV EHWWHU SURWHFWLRQ WKDQ XQVKLHOGHG ZLUHV� LW ODFNV WKH SURWHFWLRQ RIIHUHG E\
ULJLG PHWDO FRQGXLW�

6SHFLDO 'ULYH 6LWXDWLRQV
)RU VHYHUH QRLVH VLWXDWLRQV� LW PD\ EH QHFHVVDU\ WR UHGXFH WUDQVLHQW YROWDJHV LQ WKH ZLUHV
WR WKH PRWRU E\ DGGLQJ ORDG UHDFWRUV� /RDG UHDFWRUV DUH LQVWDOOHG EHWZHHQ WKH FRQWURO DQG
PRWRU� 7KLV DGGLWLRQ LV RIWHQ UHTXLUHG ZKHUH D PRWRU KRXVLQJ ODFNV WKH QHFHVVDU\
VKLHOGLQJ �W\SLFDOO\ OLQHDU PRWRUV PRXQWHG GLUHFWO\ WR PDFKLQH IUDPHV� RU ZKHUH WKH SRZHU
ZLUHV WR PRWRUV DUH FRQWDLQHG LQ IOH[LEOH FDEOHV�

5HDFWRUV DUH W\SLFDOO\ �� UHDFWDQFH DQG DUH GHVLJQHG IRU WKH IUHTXHQFLHV HQFRXQWHUHG LQ
3:0 GULYHV� 7KHVH UHDFWRUV DOVR UHGXFH ULSSOH FXUUHQW LQ WKH PRWRU ZLQGLQJV DQG RIWHQ
LPSURYH PRWRU OLIH� )RU PD[LPXP EHQHILW� WKH UHDFWRUV VKRXOG EH PRXQWHG LQ WKH GULYH
HQFORVXUH ZLWK VKRUW OHDGV EHWZHHQ WKH FRQWURO DQG WKH UHDFWRUV� 5HDFWRUV DUH DYDLODEOH
IURP %DOGRU�

'ULYH 3RZHU /LQHV
7KH VDPH W\SH RI UHDFWRU LQVWDOOHG RQ WKH ORDG VLGH RI WKH FRQWURO FDQ DOVR VXSSUHVV
WUDQVLHQWV RQ LQFRPLQJ SRZHU OLQHV� &RQQHFWHG RQ WKH OLQH VLGH RI WKH GULYH� WKH UHDFWRU
SURWHFWV WKH DGMXVWDEOH�VSHHG GULYH IURP VRPH WUDQVLHQWV JHQHUDWHG E\ RWKHU HTXLSPHQW
DQG VXSSUHVVHV VRPH RI WKH WUDQVLHQWV SURGXFHG E\ WKH GULYH LWVHOI�

5DGLR 7UDQVPLWWHUV
1RW D FRPPRQ FDXVH RI QRLVH� UDGLR IUHTXHQF\ WUDQVPLWWHUV� VXFK DV FRPPHUFLDO
EURDGFDVW VWDWLRQV� IL[HG VKRUW�ZDYH VWDWLRQV� DQG PRELOH FRPPXQLFDWLRQV HTXLSPHQW
�LQFOXGLQJ ZDONLH WDONLHV� FUHDWH HOHFWULFDO QRLVH� 7KH SUREDELOLW\ RI WKLV QRLVH DIIHFWLQJ DQ
DGMXVWDEOH�VSHHG GULYH LQFUHDVHV ZLWK WKH XVH RI RSHQ FRQWURO HQFORVXUHV� RSHQ ZLULQJ�
DQG SRRU JURXQGLQJ�

&RQWURO (QFORVXUHV
7KH FXUH IRU VRPH HOHFWULFDO QRLVH PD\ EH D JURXQGHG PHWDOOLF FRQWURO HQFORVXUH� 7KH
HQFORVXUH VKRXOG EH JURXQGHG WR WKH EXLOGLQJ JURXQG ZLWK D VKRUW� KHDY\ JDXJH ZLUH� ,Q
DGGLWLRQ� WKH SRZHU FRQGXLW� PRWRU OHDG FRQGXLW DQG VLJQDO ZLUH FRQGXLW PXVW EH JURXQGHG
WR WKH HQFORVXUH� 6RPHWLPHV SDLQW DQG VHDOV SUHYHQW HOHFWULFDO FRQWDFW EHWZHHQ FRQGXLW
DQG WKH FDELQHW� 6RPHWLPHV ZLUH RU VWUDSV DUH XVHG WR HQVXUH JRRG HOHFWULFDO JURXQGLQJ�
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6SHFLDO 0RWRU &RQVLGHUDWLRQV
0RWRU IUDPHV DUH DOVR RQ WKH UHTXLUHG JURXQGLQJ OLVW� $V ZLWK FRQWURO HQFORVXUHV� PRWRUV
VKRXOG EH JURXQGHG GLUHFWO\ WR SODQW JURXQG ZLWK DV VKRUW D JURXQG ZLUH DV SRVVLEOH�
&DSDFLWLYH FRXSOLQJ ZLWKLQ WKH PRWRU ZLQGLQJV SURGXFHV WUDQVLHQW YROWDJHV EHWZHHQ WKH
PRWRU IUDPH DQG JURXQG� 7KH VHYHULW\ RI WKHVH YROWDJHV LQFUHDVHV ZLWK WKH OHQJWK RI WKH
JURXQG ZLUH� ,QVWDOODWLRQV ZLWK WKH PRWRU DQG FRQWURO PRXQWHG RQ D FRPPRQ IUDPH� DQG
ZLWK KHDY\ JURXQG ZLUHV OHVV WKDQ �� IW� ORQJ� UDUHO\ KDYH D SUREOHP FDXVHG E\ WKHVH
PRWRU�JHQHUDWHG WUDQVLHQW YROWDJHV�

:LULQJ 3UDFWLFHV
7KH W\SH RI ZLUH XVHG DQG KRZ LW LV LQVWDOOHG IRU VSHFLILF DSSOLFDWLRQV PDNHV WKH GLIIHUHQFH
EHWZHHQ REWDLQLQJ UHOLDEOH RSHUDWLRQ DQG FUHDWLQJ DGGLWLRQDO SUREOHPV�

3RZHU :LULQJ
&RQGXFWRUV FDUU\LQJ SRZHU WR DQ\WKLQJ �PRWRU� KHDWHU� EUDNH FRLO� RU OLJKWLQJ XQLWV� IRU
H[DPSOH� VKRXOG EH FRQWDLQHG LQ FRQGXFWLYH FRQGXLW WKDW LV JURXQGHG DW ERWK HQGV�
7KHVH SRZHU ZLUHV PXVW EH URXWHG LQ FRQGXLW VHSDUDWHO\ IURP VLJQDO DQG FRQWURO ZLULQJ�

&RQWURO�ORJLF &RQGXFWRUV
7\SLFDOO\� RSHUDWRU·V FRQWUROV �SXVK EXWWRQV DQG VZLWFKHV�� UHOD\ FRQWDFWV� OLPLW VZLWFKHV�
3/& ,�2·V� RSHUDWRU GLVSOD\V� DQG UHOD\ DQG FRQWDFWRU FRLOV RSHUDWH DW ORZ FXUUHQW OHYHOV�
+RZHYHU� VZLWFKLQJ QRLVH LV FDXVHG E\ FRQWDFW RSHQ�FORVXUH DQG VROLG�VWDWH VZLWFK
RSHUDWLRQV� 7KHUHIRUH� WKHVH ZLUHV VKRXOG EH URXWHG DZD\ IURP VHQVLWLYH VLJQDO ZLUHV DQG
FRQWDLQHG ZLWKLQ FRQGXLWV RU EXQGOHG DZD\ IURP RSHQ SRZHU DQG VLJQDO ZLUHV�

$QDORJ 6LJQDO :LUHV
$QDORJ VLJQDOV JHQHUDOO\ RULJLQDWH IURP VSHHG DQG WRUTXH FRQWUROV� SOXV '& WDFKRPHWHUV
DQG SURFHVV FRQWUROOHUV� 5HOLDELOLW\ LV RIWHQ LPSURYHG E\ WKH IROORZLQJ QRLVH UHGXFWLRQ
WHFKQLTXHV�

� 8VH VKLHOGHG WZLVWHG SDLU ZLUHV ZLWK WKH VKLHOG JURXQGHG DW WKH GULYH HQG RQO\�

� 5RXWH DQDORJ VLJQDO ZLUHV DZD\ IURP SRZHU RU FRQWURO ZLUHV �DOO RWKHU ZLULQJ
W\SHV��

� &URVV SRZHU DQG FRQWURO ZLUHV DW ULJKW DQJOHV WR PLQLPL]H LQGXFWLYH QRLVH
FRXSOLQJ�

6HULDO &RPPXQLFDWLRQ &RQGXFWRUV
6WDQGDUG VHULDO FRPPXQLFDWLRQ FDEOHV DUH XVXDOO\ PDGH ZLWK D VKLHOG WKDW LV FRQQHFWHG WR
WKH FRQQHFWRU VKHOO DW ERWK HQGV� 7KLV XVXDOO\ JURXQGV WKH GDWD VRXUFH WR WKH JURXQGHG
GULYH FKDVVLV� ,I WKH GDWD VRXUFH LV IORDWLQJ� VXFK D FRQQHFWLRQ RIIHUV JRRG GDWD
WUDQVPLVVLRQ� +RZHYHU� LI WKH GDWD VRXUFH LV JURXQGHG� DGGLQJ D KHDY\ JURXQG ZLUH ����
RU ODUJHU� LQ SDUDOOHO ZLWK WKH FRPPXQLFDWLRQ FDEOH EHWZHHQ WKH VRXUFH DQG WKH GULYH
FKDVVLV XVXDOO\ UHGXFHV QRLVH SUREOHPV�



6HFWLRQ �
*HQHUDO ,QIRUPDWLRQ

���� 7URXEOHVKRRWLQJ 01���

2SWLFDO ,VRODWLRQ
7ZR RSWLFDO LVRODWLRQ PHWKRGV DUH FRPPRQO\ XVHG� RSWLFDO FRXSOHUV DQG ILEHU RSWLFV�

2SWLFDO &RXSOHUV

7KH FRPPRQ WHUP IRU RSWLFDO FRXSOHUV� RSWR FRXSOHUV XVH D OLJKW WUDQVPLWWHU DQG OLJKW
UHFHLYHU LQ WKH VDPH XQLW WR WUDQVPLW GDWD ZKLOH HOHFWULFDOO\ LVRODWLQJ WZR FLUFXLWV� 7KLV
LVRODWLRQ UHMHFWV VRPH QRLVH� 7KH PDJQLWXGH RI QRLVH UHMHFWLRQ LV XVXDOO\ VSHFLILHG E\ WKH
´FRPPRQ PRGH UHMHFWLRQ� GY�GW UDWLQJµ� 7\SLFDOO\� ORZ FRVW RSWR FRXSOHUV KDYH D FRPPRQ
PRGH UHMHFWLRQ RI ��� WR ���9�NVHF� ZKLFK LV DGHTXDWH IRU PRVW FRQWURO ORJLF VLJQDOV�
+LJK SHUIRUPDQFH RSWR FRXSOHUV ZLWK FRPPRQ PRGH UDWLQJV XS WR �����9�NVHF DUH
LQVWDOOHG IRU WKH PRVW VHYHUH QRLVH HQYLURQPHQWV�

)LEHU 2SWLFV

6SHFLDO SODVWLF ILEHU VWDQGV WUDQVPLW OLJKW RYHU ORQJ DV ZHOO DV VKRUW GLVWDQFHV� %HFDXVH
WKH ILEHUV DUH LPPXQH WR HOHFWURPDJQHWLF HQHUJ\� WKH XVH RI ILEHU RSWLF EXQGOHV HOLPLQDWH
WKH SUREOHP RI FRXSOLQJ QRLVH LQWR VXFK FLUFXLWV� 7KHVH QRLVH�IUHH ILEHU RSWLF FDEOHV FDQ
EH UXQ ZLWK SRZHU RU PRWRU FRQGXFWRUV EHFDXVH QRLVH FDQQRW EH LQGXFWLYHO\ RU
FDSDFLWLYHO\ FRXSOHG LQWR WKH ILEHU RSWLF VWUDQGV�

3ODQW *URXQG
&RQQHFWLQJ HOHFWULFDO HTXLSPHQW WR D JRRG JURXQG LV HVVHQWLDO IRU VDIHW\ DQG UHOLDEOH
RSHUDWLRQ� ,Q PDQ\ FDVHV� ZKDW LV SHUFHLYHG DV D JURXQG LV QRW JURXQG�
5HVXOW� HTXLSPHQW PDOIXQFWLRQV RU HOHFWULFDO VKRFN KD]DUG H[LWV�

,W PD\ EH QHFHVVDU\ WR UHWDLQ WKH VHUYLFHV RI DQ HOHFWULFDO FRQVXOWDQW� ZKR LV DOVR D
OLFHQVHG SURIHVVLRQDO HQJLQHHU H[SHULHQFHG LQ JURXQGLQJ SUDFWLFHV WR PDNH WKH QHFHVVDU\
PHDVXUHPHQWV WR HVWDEOLVK LI WKH SODQW JURXQG LV UHDOO\ JURXQGHG�
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6SHFLILFDWLRQV�

+RUVHSRZHU ����� +3 # ���9$&
������ +3 # ���9$&

,QSXW )UHTXHQF\ �����+] � ��
1RWH� ��+] RSHUDWLRQ UHTXLUHV D ��� FRQWURO

GHUDWLQJ�

2XWSXW 9ROWDJH � WR 0D[LPXP ,QSXW 9$&

2XWSXW &XUUHQW 6HH 5DWLQJV 7DEOH

2XWSXW )UHTXHQF\ � WR ���+] RU � WR ���+] �MXPSHU VHOHFWDEOH�

6HUYLFH )DFWRU ���

'XW\ &RQWLQXRXV

2YHUORDG &DSDFLW\ &RQVWDQW 7RUTXH 0RGH� �������� IRU � VHFV
���� IRU �� VHFV

9DULDEOH 7RUTXH 0RGH� ���� IRU �� VHFV

)UHTXHQF\ 6HWWLQJ .H\SDG� ���9'&� ����9'&� ����P$

)UHTXHQF\ 6HWWLQJ 3RWHQWLRPHWHU �N8 RU ��N8� ��� :DWW

5DWHG 6WRUDJH 7HPSHUDWXUH� �� ���& WR ����&
2SHUDWLQJ &RQGLWLRQV�

9ROWDJH 5DQJH� ��� 9$& 0RGHOV
��� 9$& 0RGHOV

������� 9$& �G ��+]�������� 9$& �G ��+]
������� 9$& �G ��+]�������� 9$& �G ��+]

,QSXW /LQH ,PSHGDQFH� �� 0LQLPXP 5HTXLUHG �DOO H[FHSW &� 6L]H�
�� IRU &� 6L]H

$PELHQW 2SHUDWLQJ 7HPSHUDWXUH� � WR ����&
'HUDWH 2XWSXW �� SHU �&
RYHU ���& WR ���& �����)� 0D[LPXP

(QFORVXUH� 1(0$ �� (/ �VXIIL[� &RQWURO 0RGXOH
1(0$ �� (. �VXIIL[� &RQWURO 0RGXOH
1(0$�� (. �VXIIL[� )LOWHU $VVHPEO\
2SHQ &KDVVLV� (. ��� %RRVW 5HJXODWRU

�� /LQH 5HDFWRU

+XPLGLW\� 1(0$ �� ��� 7R ��� 5+ QRQ�FRQGHQVLQJ

$OWLWXGH� 6HD OHYHO WR ���� IHHW ����� PHWHUV�
'HUDWH �� SHU ���� IHHW ���� PHWHUV� DERYH ���� IHHW

6KRFN� �*

9LEUDWLRQ� ���* DW ��+] WR ��+]



��� 6SHFLILFDWLRQV DQG 3URGXFW 'DWD 01���

.H\SDG 'LVSOD\�
'LVSOD\ %DFNOLW /&' $OSKDQXPHULF

� /LQHV [ �� &KDUDFWHUV
.H\V 0HPEUDQH NH\SDG ZLWK WDFWLOH UHVSRQVH
)XQFWLRQV 2XWSXW VWDWXV PRQLWRULQJ

'LJLWDO VSHHG FRQWURO
3DUDPHWHU VHWWLQJ DQG GLVSOD\
)DXOW ORJ GLVSOD\
0RWRU UXQ DQG MRJ
/RFDO�5HPRWH

/(' ,QGLFDWRUV )RUZDUG UXQ FRPPDQG
5HYHUVH UXQ FRPPDQG
6WRS FRPPDQG
-RJ DFWLYH

5HPRWH 0RXQW ��� IHHW 0D[LPXP IURP FRQWURO

&RQWURO 6SHFLILFDWLRQV�

&RQWURO 0HWKRG 6LQHZDYH &DUULHU LQSXW� 3:0 RXWSXW

)UHTXHQF\ $FFXUDF\ ����+] 'LJLWDO
���� � $QDORJ

)UHTXHQF\ 5HVROXWLRQ ����+] 'LJLWDO
���� $QDORJ

&DUULHU )UHTXHQF\ �N+] WR��N+] DGMXVWDEOH
���N+] 6WDQGDUG
���N+] 4XLHW

7UDQVLVWRU 7\SH ,*%7 �,QVXODWHG *DWH %LSRODU 7UDQVLVWRU�

7RUTXH %RRVW $XWRPDWLF DGMXVWPHQW WR ORDG �6WDQGDUG�
� WR ��� RI LQSXW YROWDJH �0DQXDO�

9ROWV�+HUW] 3DWWHUQ /LQHDU� 6TXDUHG 5HGXFHG� 7KUHH 3RLQW

$FFHO�'HFHO 7LPH � WR ���� VHF� IRU � DVVLJQDEOH SOXV -2*

6�&XUYH 7LPH � WR ����

%DVH )UHTXHQF\ �� WR ���+]

-RJ )UHTXHQF\ � WR 0D[LPXP IUHTXHQF\

6NLS )UHTXHQF\ � WR 0D[LPXP IUHTXHQF\ LQ � ]RQHV�

0LQLPXP 2XWSXW )UHTXHQF\ � WR 0D[LPXP IUHTXHQF\

0D[LPXP 2XWSXW )UHTXHQF\ � WR 0D[LPXP IUHTXHQF\

6WDQGDUG )UHTXHQF\ 9HUVLRQ )XOO UDWLQJ ����� .+] 3:0 IUHTXHQF\�
$GMXVWDEOH WR � .+] ZLWK OLQHDU GHUDWLQJ �EHWZHHQ ��� � �.+]�
E\ ��� DW � .+]

4XLHW )UHTXHQF\ 9HUVLRQ )XOO UDWLQJ ��� .+] 3:0 IUHTXHQF\�
$GMXVWDEOH WR �� .+] ZLWK OLQHDU GHUDWLQJ �EHWZHHQ � � ��.+]�
E\ ��� DW �� .+]



6SHFLILFDWLRQV DQG 3URGXFW 'DWD ���01���

&RQWURO 6SHFLILFDWLRQV� &RQWLQXHG

$XWR 5HVWDUW 0DQXDO RU $XWRPDWLF

6OLS &RPSHQVDWLRQ � WR �+]

2SHUDWLQJ PRGHV .H\SDG
6WDQGDUG 5XQ
�� 6SHHG
)DQ 3XPS �:LUH
)DQ 3XPS �:LUH
6HULDO
3URFHVV &75/
�63' $1$ �:,5(
�63' $1$ �:,5(
(327 �� �:,5(
(327 �� �:,5(

'LIIHUHQWLDO $QDORJ ,QSXW� $QDORJ ,QSXW ��

&RPPRQ 0RGH 5HMHFWLRQ �� GE

'LIIHUHQWLDO ,QSXW )XOO 6FDOH 5DQJH ���9'&� ����9'&� ����P$� ��9'& DQG ���9'&

'LIIHUHQWLDO ,QSXW &RPPRQ 0RGH 5HMHFWLRQ ��GE

5HVROXWLRQ � ELWV � VLJQ

,QSXW ,PSHGDQFH ��N8

2WKHU $QDORJ ,QSXW� $QDORJ ,QSXW ��

&RPPRQ 0RGH 5HMHFWLRQ �� GE

'LIIHUHQWLDO ,QSXW )XOO 6FDOH 5DQJH ����9'&

'LIIHUHQWLDO ,QSXW &RPPRQ 0RGH 5HMHFWLRQ ��GE

5HVROXWLRQ � ELWV � VLJQ

,QSXW ,PSHGDQFH ��N8

$QDORJ 2XWSXWV� �� 2XWSXWV�

$QDORJ 2XWSXWV � $VVLJQDEOH

)XOO 6FDOH 5DQJH � WR � 9'& 1RPLQDO �� WR �9'& 0D[LPXP�

6RXUFH &XUUHQW � P$ PD[LPXP

5HVROXWLRQ � ELWV

2XWSXW &RQGLWLRQV � FRQGLWLRQV SOXV FDOLEUDWLRQ �VHH SDUDPHWHU WDEOH�
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*HQHUDO ,QIRUPDWLRQ

��� 6SHFLILFDWLRQV DQG 3URGXFW 'DWD 01���

'LJLWDO ,QSXWV� �� ,QSXWV�

2SWR�LVRODWHG /RJLF ,QSXWV � $VVLJQDEOH

5DWHG 9ROWDJH �� � ��9'&

,QSXW ,PSHGDQFH �2SWR�,VRODWHG /RJLF ,QSXWV� ���N8 �&ORVHG FRQWDFWV VWDQGDUG�

/HDNDJH &XUUHQW �2SWR�,VRODWHG LQSXWV 2))� ��N$ 0D[LPXP

'LJLWDO 2XWSXWV� �� 2XWSXWV�

2SWR�LVRODWHG /RJLF 2XWSXWV � $VVLJQDEOH

5DWHG 9ROWDJH � WR ��9'&

0D[LPXP &XUUHQW �� P$ 0D[LPXP

21 9ROWDJH 'URS � 9'& 0D[LPXP

2)) /HDNDJH &XUUHQW ��� N$ 0D[LPXP

2XWSXW &RQGLWLRQV � &RQGLWLRQV �VHH SDUDPHWHU WDEOH�

'LDJQRVWLF ,QGLFDWLRQV�

,QYDOLG %DVH ,'
19 0HPRU\ )DLO
3DUDP &KHFNVXP
1HZ %DVH ,'
+: 'HVDWXUDWLRQ
+: 6XUJH &XUUHQW
+: *URXQG )DXOW
+: 3RZHU 6XSSO\
+DUGZDUH 3URWHFW
� 0LQ 2YHUORDG
� 6HF 2YHUORDG
%XV 2YHUYROWDJH
%XV 8QGHUYROWDJH
+HDW 6LQN 7HPS
([WHUQDO 7ULS
5(*(1 5HV 3RZHU

/RZ ,1,7 %XV 9
2YHUFXUUHQW
(;% 6HOHFWLRQ
7RUTXH 3URYLQJ
X3 5HVHW
)/7 /RJ 0(0 )DLO
&XUUHQW 6(16 )/7
%XV &XUUHQW 6(16

&RQYHUWHU 6HFWLRQ�

&XUUHQW 6HQVH )DXOW ,QYDOLG %DVH ,' '& %XV /RZ )DXOW

*1' )DXOW ,' 1R )HHGEDFN +LJK ,QLWLDO &XUUHQW )DXOW

2YHU &XUUHQW )DXOW 3RZHU %DVH )DXOW /RVW $% 3KDVH

2YHUORDG )DXOW /RVW 8VHU 'DWD /RVW %& 3KDVH

1HZ %DVH ,' '& %XV +LJK /RZ ,QLW %XV 9ROWV

0LFURSURFHVVRU 5HVHW 6\QF WR /LQH )DXOW 0HPRU\ (UURU

,QW 2YHU WHPSHUDWXUH /RJLF 6XSSO\ )DXOW

1RWH� $OO VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH�
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%RRVW UHJXODWRU DQG �� OLQH UHDFWRU DUH RSHQ FKDVVLV�

3:0 )UHTXHQF\ &RQWLQXRXV DQG 3HDN &XUUHQW 'HUDWLQJ�
���.+] 5DWLQJV � )XOO UDWLQJ IURP � � ���.+]
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&XVWRP 2UGHU�

1RW $YDLODEOH�
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Appendix A-1MN721

Parameter Values

Converter Section Parameter Values
Table A-1  Converter Section Parameter Block Values Level 1

Level 1 Blocks

Block Title Parameter Adjustable Range Factory
Setting

User
Setting

MISC FACTORY SETTINGS YES, NO NO

LINE INDUCTOR CALC

BUS CAPACITANCE 50 – 500% 100%

DAC SELECTION AB BC CROSS
AB CROSS
DQ CONTRLR
DQ CURRENTS
IQ COMMAND
IB AND IC
Va AND Vb
Ia AND Ib

AB BC
CROSS

SECURITY
CONTROL

SECURITY STATE OFF
LOCAL
SERIAL
TOTAL

OFF

ACCESS TIMEOUT 0 – 600 SEC 0 SEC

ACCESS CODE 0 – 9999 9999



A-2 Appendix MN721

Table A-1  Parameter Block Values Level 1

Level 1 Blocks

Block Title Parameter P# Adjustable Range Factory
Setting

User
Setting

PRESET
SPEEDS

PRESET SPEED #1 1001 0-MAX Speed 0.00Hz
SPEEDS

PRESET SPEED #2 1002 0-MAX Speed 0.00Hz

PRESET SPEED #3 1003 0-MAX Speed 0.00Hz

PRESET SPEED #4 1004 0-MAX Speed 0.00Hz

PRESET SPEED #5 1005 0-MAX Speed 0.00Hz

PRESET SPEED #6 1006 0-MAX Speed 0.00Hz

PRESET SPEED #7 1007 0-MAX Speed 0.00Hz

PRESET SPEED #8 1008 0-MAX Speed 0.00Hz

PRESET SPEED #9 1009 0-MAX Speed 0.00Hz

PRESET SPEED #10 1010 0-MAX Speed 0.00Hz

PRESET SPEED #11 1011 0-MAX Speed 0.00Hz

PRESET SPEED #12 1012 0-MAX Speed 0.00Hz

PRESET SPEED #13 1013 0-MAX Speed 0.00Hz

PRESET SPEED #14 1014 0-MAX Speed 0.00Hz

PRESET SPEED #15 1015 0-MAX Speed 0.00Hz

ACCEL/DECEL
RATE

ACCEL TIME #1 1101 0 to 3600seconds 3.0s
RATE

DECEL TIME #1 1102 0 to 3600seconds 3.0s

S-CURVE #1 1103 OFF, 20, 40, 60, 80, 100% OFF

ACCEL TIME #2 1104 0 to 3600seconds 3.0s

DECEL TIME #2 1105 0 to 3600seconds 3.0s

S-CURVE #2 1106 OFF, 20, 40, 60, 80, 100% OFF

JOG SETTINGS JOG SPEED 1201 0-MAX Speed 7Hz

JOG ACCEL TIME 1202 0 to 3600seconds 3.0s

JOG DECEL TIME 1203 0 to 3600seconds 3.0s

JOG S-CURVE 1204 OFF, 20, 40, 60, 80, 100% OFF

KEYPAD SETUP KEYPAD STOP KEY 1301 REMOTE OFF
REMOTE ON

REMOTE
ON

KEYPAD STOP MODE 1302 REGEN, COAST REGEN

KEYPAD RUN FWD 1303 OFF, ON ON

KEYPAD RUN REV 1304 OFF, ON ON

KEYPAD JOG FWD 1305 OFF, ON ON

KEYPAD JOG REV 1306 OFF, ON ON

3 SPEED RAMP 1307 OFF, ON OFF

SWITCH ON FLY 1308 OFF, ON OFF

LOC. HOT START 1309 OFF, ON OFF
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Table A-1  Parameter Block Values Level 1     Continued

Level 1 Blocks - Continued

Block Title Parameter P# Adjustable Range Factory User
Setting

INPUT OPERATING MODE 1401 Keypad
Standard Run
15 Speed
Fan Pump 2Wire
Fan Pump 3Wire
Serial
Process CTRL
3SPD ANA 2WIRE
3SPD ANA 3WIRE
EPOT – 2WIRE
EPOT – 3WIRE

Keypad

COMMAND SELECT 1402 Potentiometer 
0-10 VOLTS
0-5 VOLTS
4-20 mA
EXB PULSE FOL
10V EXB
4-20 mA EXB
3-15 PSI EXB
Tachometer EXB
None

Potentio-
Meter

ANA CMD INVERSE 1403 OFF, ON OFF

ANA CMD OFFSET 1404 -20.0 to +20.0%
(where ±0.5V=±20%)

0.0 %

ANA CMD GAIN 1405 80.0% to 120% 100.0%

CMD SEL FILTER 1406 0-6 3

OUTPUT OPTO OUTPUT #1 1501 Ready
Zero Speed 
At Speed

Ready

OPTO OUTPUT #2 1502
At Speed
At Set Speed
Overload
K d C t l

Zero Speed

OPTO OUTPUT #3 1503 Keypad Control
Fault
Drive On

At Speed

OPTO OUTPUT #4 1504
Drive On
Reverse
Process Error

Fault

ZERO SPD SET PT 1505 0-MAX Speed 6.00Hz

AT SPEED BAND 1506 0-20Hz 2.00Hz

SET SPEED POINT 1507 0-MAX Speed 60Hz
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Table A-1  Parameter Block Values Level 1     Continued

Level 1 Blocks - Continued

Block Title Parameter P# Adjustable Range Factory User
Setting

OUTPUT
(Continued)

ANALOG OUT #1 1508 Frequency
Freq Command
AC Current
AC Voltage
Torque (Load)
Power

Frequency

ANALOG OUT #2 1509
Power
Bus Voltage
Process Fdbk
Setpoint Cmd
Zero Cal
100% Cal

AC Current

ANALOG #1 SCALE 1510 10 - 160% 100.0%

ANALOG #2 SCALE 1511 10 - 160% 100.0%

V/HZ AND BOOST CTRL BASE
FREQUENCY

1601 50.00 - 400.00Hz 60.0Hz

TORQUE BOOST 1602 0.0 - 15.0% 2.5%

DYNAMIC BOOST 1603 0.0 - 100% 0.0%

SLIP COMP ADJ 1604 0.00 - 6.00Hz 0.00Hz

V/HZ PROFILE 1605 LINEAR,
33% SQR LAW, 
67% SQR LAW, 
100% SQR LAW 
3 POINTS

Linear

V/HZ 3–PT VOLTS 1606 0-100% 0.0%

V/HZ 3–PT FREQUENCY 1607 0-9.99Hz 0.00Hz

MAX OUTPUT VOLTS 1608 0-100 100.0%

LEVEL 2 BLOCK ENTERS LEVEL 2 MENU - See Table A-2.

PRESS ENTER FOR

PROGRAMMING EXIT

Exit programming mode and return to display mode.
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Table A-2  Parameter Block Values Level 2

Level 2 Blocks

Block Title Parameter P# Adjustable Range Factory User
Setting

OUTPUT LIMITS OPERATING ZONE 2001 STD CONST TQ
STD VAR TQ
QUIET CONST TQ
QUIET VAR TQ

STD
CONST TQ

MIN OUTPUT 
FREQ

2002 0-MAX Frequency 0.00Hz

MAX OUTPUT  
FREQ

2003 0-MAX Frequency 60.00Hz

PK CURRENT LIMIT 2004 1A to Peak Rated Current PK Control
Rating

PWM FREQUENCY 2005 1-5kHz (Standard)
1-15kHz (Quiet)

2500Hz

REGEN LIMIT 2006 OFF, ON OFF

REGEN LIMIT ADJ 2007 0 - 500 0Hz

CUSTOM UNITS MAX DECIMAL PLACES 2101 0-5 0

VALUE AT SPEED 2102 1-65535/1-65535 0./
01000

VALUE DEC PLACES 2103 0-5 (Serial Only) 0

VALUE SPEED REF 2104 1 to 65535 (Serial Only) 00000/
01000

UNITS OF MEASURE 2105 See Table 4-2. -

UNITS OF MEASURE 2 2106 See Table 4-2. (Serial Only) -

PROTECTION EXTERNAL TRIP 2201 OFF, ON OFF

LOCAL ENABLE INP 2202 OFF, ON OFF

MISCELLANEOUS RESTART AUTO/MAN 2301 Automatic, Manual Manual

RESTART FAULT/HR 2302 0-10 0

RESTART DELAY 2303 0-120Seconds 0s

LANGUAGE SELECT 2304 English, Espanol English

FACTORY SETTINGS 2305 NO, STD Settings, 50Hz / 400Volts NO

STABIL ADJ LIMIT 2306 0-1.50Hz 1.00Hz

STABILITY GAIN 2307 Bus Current Method: 0-9 1

Phase Current Method: 1-6 1

SECURITY 
CONTROL

SECURITY STATE 2401 Off
Local Security
Serial Security
Total Security

OFF

ACCESS TIMEOUT 2402 0-600seconds 0s

ACCESS CODE 2403 0-9999 9999

MOTOR DATA MOTOR VOLTAGE 2501 0-999 VOLTS Factory Set

MOTOR RATED AMPS 2502 0-999.9 Factory Set

MOTOR RATED SPD 2503 0-32767RPM 1750RPM

MOTOR RATED FREQ 2504 50-400Hz 60.0Hz

MOTOR MAG AMPS 2505 0-85% Rated Current Factory Set



Section 1
General Information

A-6 Appendix MN721

Table A-2  Parameter Block Values Level 2     Continued

Level 2 Blocks - Continued

Block Title Parameter P# Adjustable Range Factory User
Setting

BRAKE RESISTOR OHMS 2601 0-255 OHMS Factory Set

ADJUST RESISTOR WATTS 2602 0-32767 WATTS Factory Set

DC BRAKE VOLTAGE 2603 1.0 to 15% 5.0%

DC BRAKE FREQ 2604 0.00 to 400.00Hz 6.00Hz

BRAKE ON STOP 2605 OFF, ON OFF

BRAKE ON REVERSE 2606 OFF, ON OFF

STOP BRAKE TIME 2607 0.0 to 60.0seconds 3.0s

BRAKE ON START 2608 OFF, ON OFF

START BRAKE TIME 2609 0.0 to 60.0seconds 3.0s

PROCESS 
CONTROL

PROCESS FEEDBACK 2701 Potentiometer
0-10VOLTS
0-5 VOLTS
4-20mA
10V EXB
4-20mA EXB
3-15 PSI
TACHOMETER EXB
NONE

NONE

PROCESS INVERSE 2702 OFF, ON OFF

SETPOINT SOURCE 2703 Setpoint Command
Potentiometer
0-10VOLTS
0-5 VOLTS
4-20mA
10V EXB
4-20mA EXB
3-15 PSI 
Tachometer EXB
None

NONE

SETPOINT COMMAND 2704 –100% to +100% 0.0 %

SET PT ADJ LIMIT 2705 0-100% 10 %

AT SETPOINT BAND 2706 0-100% 10 %

PROCESS PROP GAIN 2707 0-2000 0

PROCESS INT GAIN 2708 0-9.99Hz 0.00Hz

PROCSS DIFF GAIN 2709 0-1000 0

FOLLOW I:O RATIO 2710 1-65535:1-65535 1:1

FOLLOW I:O OUT 2711 1-65535 (Serial Only) 1

ENCODER LINES 2712 20-65535 1024 PPR
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Table A-2  Parameter Block Values Level 2     Continued

Level 2 Blocks - Continued

Block Title Parameter P# Adjustable Range Factory User
Setting

SKIP FREQUENCY SKIP FREQ #1 2801 0-400Hz 0Hz

SKIP BAND #1 2802 0-50Hz 0Hz

SKIP FREQ #2 2803 0-400Hz 0Hz

SKIP BAND #2 2804 0-50Hz 0Hz

SKIP FREQ #3 2805 0-400Hz 0Hz

SKIP BAND #3 2806 0-50Hz 0Hz

SYNCHRO–START SYNCHRO-STARTS 2901 OFF, Restarts Only, All Starts OFF

SYNC START
FREQUENCY

2902 Max Frequency, 
Set Frequency

MAX
Frequency

SYNC SCAN V/F 2903 5.0-100.0% 10.0%

SYNC SETUP TIME 2904 0.2-2.0seconds 0.2s

SYNC SCAN TIME 2905 1.0-10.0seconds 2.0s

SYNC V/F RECOVER 2906 0.2-2.0seconds 0.2s

SYNC DIRECTION 2907 Sync Forward and Reverse
Sync Forward, Sync Reverse,

Sync FWD
& REV

COMMUNICATIONS PROTOCOL 3001 RS–232 ASCII, RS-485 ASCII
RS–232 BBP, RS-485 BBP

RS–232
ASCII

BAUD RATE 3002 9600, 19.2KB, 38.4KB, 57.6KB, 
115.2KB, 230.4KB

9600

DRIVE ADDRESS 3003 0 - 31 0

LEVEL 1 BLOCK ENTERS LEVEL 1 MENU - See Table A-1.

PRESS ENTER FOR

PROGRAMMING EXIT

Exit programming mode and return to display mode.
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Remote Keypad Mounting Template

Four Places
Tapped mounting holes, use #29 drill and 8-32 tap
(Clearance mounting holes, use #19 or 0.166″ drill)

  4.00

  2.500

  1.250

1.340

4.810

5.500

1-11/16″ diameter hole
Use 1.25″ conduit knockout

(B)

(A) (A)

(A) (A)

Note:  Template may be distorted due to reproduction.
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