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JOHN DEERE

U.S. AND CANADA EMISSION CONTROL WARRANTY STATEMENT
YOUR WARRANTY RIGHTS AND OBLIGATIONS

To determine if the John Deere engine qualifies for the additional warranties set forth below, look for the "Emissions Control Information” label
located on the engine. If the engine is operated in the United States or Canada and the Emissions Control information label states: "This engine
complies with US EPA regulations for nonroad and stationary diesel engines”, or “This engine conforms to US EPA nonroad compression-ignition
regulations”, refer to the "U.S. and Canada Emission Control Warranty Statement.” If the engine is operated in California, and the label states: "This
engine complies with US EPA and CARB regulations for nonroad diesel engines”, or “This engine conforms to US EPA and California nonroad
compression-ignition emission regulations”, also refer to the "California Emission Control Warranty Statement.”

Warranties stated on this certificate refer only to emissions-related parts and components of your engine. The complete engine warranty, less
emissions-related parts and components, is provided separately. If you have any questions about your warranty rights and responsibilities,
you should contact John Deere at 1-319-292-5400.

JOHN DEERE'S WARRANTY RESPONSIBILITY

John Deere warrants to the ultimate purchaser and each subsequent purchaser that this off-road diesel engine including all parts of its
emission-control system was designed, built and equipped so as to conform at the time of the sale with Section 213 of the Clean Air Act and is free
from defects in materials and workmanship which would cause the engine to fail to conform with applicable US EPA regulations for a period of five
years from the date the engine is placed into service or 3,000 hours of operation, whichever first occurs.

Where a warrantable condition exists, John Deere will repair or replace, as it elects, any part or component with a defect in materials or
workmanship that would increase the engine’s emissions of any regulated pollutant within the stated warranty period at no cost to you, including
expenses related to diagnosing and repairing or replacing emission-related parts. Warranty coverage is subject to the limitations and exclusions
set forth herein. Emission- related components include engine parts developed to control emissions related to the following:

Air-Induction System Aftertreatment Devices

Fuel System Crankcase Ventilation Valves
Ignition System Sensors

Exhaust Gas Recirculation Systems Engine Electronic Control Units

EMISSION WARRANTY EXCLUSIONS

John Deere may deny warranty claims for malfunctions or failures caused by:

® Non-performance of maintenance requirements listed in the Operator’'s Manual

® The use of the engine/equipment in a manner for which it was not designed

® Abuse, neglect, improper maintenance or unapproved modifications or alterations
® Accidents for which it does not have responsibility or by acts of God

The off-road diesel engine is designed to operate on diesel fuel as specified in the Fuels, Lubricants and Coolants section in the Operators Manual.
Use of any other fuel can harm the emissions control system of the engine/equipment and is not approved for use.

To the extent permitted by law John Deere is not liable for damage to other engine components caused by a failure of an emission-related
part, unless otherwise covered by standard warranty.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY

OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. REMEDIES UNDER THIS WARRANTY ARE LIMITED TO THE 5
PROVISIONS OF MATERIAL AND SERVICES AS SPECIFIED HEREIN. WHERE PERMITTED BY LAW, NEITHER JOHN DEERE NOR ANY
AUTHORIZED JOHN DEERE ENGINE DISTRIBUTOR, DEALER, OR REPAIR FACILITY OR ANY COMPANY AFFILIATED WITH JOHN p
DEERE WILL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. o
Emission_CIl_EPA (18Dec09) ~
'; (0,66,216 (3% (&
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https://johndeeremanual.com/downloads/john-deere-120c-excavator-repair-technical-manual/
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L QWURGXFWLRQ

Emissions Control Warranty Statement 2013 through 2015

DXLOGOV1 —UN—28APR09

JOHN DEERE

CALIFORNIA EMISSIONS CONTROL WARRANTY STATEMENT
YOUR WARRANTY RIGHTS AND OBLIGATIONS

To determine if the John Deere engine qualifies for the additional warranties set forth below, look for the “Emission Control Information” label located
on the engine. If the engine is operated in the United States or Canada and the engine label states: “This engine complies with US EPA regulations
for nonroad and stationary diesel engines”, or “This engine complies with US EPA regulations for stationary emergency diesel engines”, refer to the
“U.S. and Canada Emission Control Warranty Statement.” If the engine is operated in California, and the engine label states: “This engine complies
with US EPA and CARB regulations for nonroad diesel engines” also refer to the “California Emissions Control Warranty Statement.”

Warranties stated on this certificate refer only to emissions-related parts and components of your engine. The complete engine warranty, less
emission-related parts and components, is provided separately. If you have any questions about your warranty rights and responsibilities,
you should contact John Deere at 1-319-292-5400.

CALIFORNIA EMISSIONS CONTROL WARRANTY STATEMENT:

The California Air Resources Board (CARB) is pleased to explain the emission-control system warranty on 2013 through 2015 off-road diesel
engines. In California, new off-road engines must be designed, built and equipped to meet the State’s stringent anti-smog standards. John Deere
must warrant the emission control system on your engine for the periods of time listed below provided there has been no abuse, neglect or
improper maintenance of your engine.

Your emission control system may include parts such as the fuel injection system and the air induction system. Also included may be hoses, belts,
connectors and other emission-related assemblies.

John Deere warrants to the ultimate purchaser and each subsequent purchaser that this off-road diesel engine was designed, built, and equipped
so as to conform at the time of sale with all applicable regulations adopted by CARB and is free from defects in materials and workmanship which
would cause the failure of a warranted part to be identical in all material respects to the part as described in John Deere's application for certification
for a period of five years from the date the engine is delivered to an ultimate purchaser or 3,000 hours of operation, whichever occurs first for all
engines rated at 19 kW and greater. In the absence of a device to measure hours of use, the engine shall be warranted for a period of five years.

EMISSIONS WARRANTY EXCLUSIONS:

0%<

John Deere may deny warranty claims for failures caused by the use of an add-on or modified part which has not been exempted by the CARB. A
modified part is an aftermarket part intended to replace an original emission-related part which is not functionally identical in all respects and which
in any way affects emissions. An add-on part is any aftermarket part which is not a modified part or a replacement part.

2812

In no event will John Deere, any authorized engine distributor, dealer, or repair facility, or any company affiliated with John Deere be liable
for incidental or consequential damage.

5 *

&RQWLQXHG RQ QH[W SDJH ', (0,66,216 &$5% $8*
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JOHN DEERE'S WARRANTY RESPONSIBILITY:

Where a warrantable condition exists, John Deere will repair or replace, as it elects, your off-road diesel engine at no cost to you, including
diagnosis, parts or labor. Warranty coverage is subject to the limitations and exclusions set forth herein. The off-road diesel engine is warranted
for a period of five years from the date the engine is delivered to an ultimate purchaser or 3,000 hours of operation, whichever occurs first.

The following are emissions-related parts:

Air Induction System Emission control labels Advanced Oxides of Nitrogen (NOx) Controls
® Intake manifold Particulate Controls ® NOx absorbers and catalysts
® Turbocharger
® Charge air cooler ® Any device used to capture particulate SCR systems and urea containers/dispensing
emissions systems
Fuel Metering system ® Any device used in the regeneration of the
o capturing system Miscellaneous Items used in Above Systems
¢ Fuel injection system ® Enclosures and manifolding
® Smoke Puff Limiters ® Electronic control units, sensors, actuators,
Exhaust Gas Recirculation wiring harnesses, hoses, connectors, clamps,
o Positive Crankcase Ventilation (PCV) System fittings, gasket, mounting hardware
EGR valve
® PCV valve
Catalyst or Thermal Reactor Systems * Oil filler cap

® Catalytic converter
® Exhaust manifold

Any warranted emissions-related part scheduled for replacement as required maintenance is warranted by John Deere for the period of time prior
to the first scheduled replacement point for the part. Any warranted emissions-related part not scheduled for replacement as required maintenance
or scheduled only for regular inspection is warranted by John Deere for the stated warranty period.

OWNER'S WARRANTY RESPONSIBILITIES:

As the off-road diesel engine owner you are responsible for the performance of the required maintenance listed in your Operator’s Manual. John
Deere recommends that the owner retain all receipts covering maintenance on the off-road diesel engine, but John Deere cannot deny warranty
solely for the lack of receipts or for the owner’s failure to ensure the performance of all scheduled maintenance. However, as the off-road diesel
engine owner, you should be aware that John Deere may deny you warranty coverage if your off-road diesel engine or a part has failed due to
abuse, neglect, improper maintenance or unapproved modifications.

The off-road diesel engine is designed to operate on diesel fuel as specified in the Fuels, Lubricants and Coolants section in the Operators Manual.
Use of any other fuel may result in the engine no longer operating in compliance with applicable emissions requirements.

The owner is responsible for initiating the warranty process, and should present the machine to the nearest authorized John Deere dealer as soon
as a problem is suspected. The warranty repairs should be completed by the authorized John Deere dealer as quickly as possible.

®

Emissions regulations require the customer to bring the unit to an authorized servicing dealer when warranty service is required. As a result, John
Deere is NOT liable for travel or mileage on emissions warranty service calls. b
Emission_Cl_CARB (19Sep12) N
&RQWLQXHG RQ QH[W SDJH ', (0,66,216 &$5% $8*
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ZLWK 86 (3$DQG &$5% UHIJXODWLRQV IRUQRQURDG GLHVHO HQJLQHV  DOVR UHIHU WR WKH 3&DOLIR

:DUUDQWLHYVY VWDWHG RQ WKLY FHUWLILFDWH UHIHU RQO\ WR HPLVVLRQV UHODWHG SDUWYV D

QG FR

HPLVVLRQ UHODWHG SDUWV DQG FRPSRQHQWY LV SURYLGHG VHSDUDWHO\ ,I\RXKDYH DQ\ ITXHVW

\RX VKRXOG FRQWDFW -RKQ '"HHUH DW

&%$/,)251,%$(0,66,216 &21752/ :$55%$17<67%$7(0(17

7KH &DOLIRUQLD $LUS5HVRXUFHY %RDUG &%$5% LV SOHDVHG WR H[SODLQ WKH HPLVVLRQ FRQ
HQJLQHV ,Q &DOLIRUQLD QHZRII URDG HQJLQHV PXVW EH GHVLIJQHG EXLOWDQG HTXLSSHG
PXVW ZDUUDQW WKH HPLVVLRQ FRQWURO VI\VWHP RQ\RXU HQJLQH IRU WKH SHULRGV RI WLPH
LPSURSHU PDLQWHQDQFH RI'\RXU HQJLQH

<RXU HPLVVLRQ FRQWURO VI\VWHP PD\LQFOXGH SDUWV VXFKDV WKHIXHO LQMHFWLRQ V\VWH
FRQQHFWRUV DQG RWKHU HPLVVLRQ UHODWHG DVVHPEOLHYV

-RKQ '"HHUH ZDUUDQWV WR WKH XOWLPDWH SXUFKDVHU DQG HDFK VXEVHTXHQW SXUFKDVHU W
VRDV WRFRQIRUP DW WKH WLPH RI VDOH ZLWK DOO DSSOLFDEOH UHJXODWLRQV DGRSWHG E\
ZRXOG FDXVH WKH IDLOXUH RID ZDUUDQWHG SDUW WREHLGHQWLFDOLQDOO PDWHULDO UHV
IRUD SHULRG RIILYH\HDUV IURP WKH GDWH WKHHQJLQH LY GHOLYHUHG WR DQ XOWLPDWH SX

WURO
WR PF
OLVW

PDQG

KDW V
& $5% |
BHF W)\
UFKD'

HQJLQHV UDWHG DW N:DQG JUHDWHU ,Q WKHDEVHQFHRIDGHYLFHWRPHDVXUH KRXUV RI XVH W

(0,66,216 :$55%$17< (;&/86,216

-RKQ '"HHUH PD\GHQ\ ZDUUDQW\ FODLPV IRUIDLOXUHVY FDXVHG E\WKH XVHRIDQDGG RQRUPRGLILF

PRGLILHG SDUW LV DQ DIWHUPDUNHW SDUWLQWHQGHG WR UHSODFHDQ RULJLQDO HPLVVLRQ
LQDQ\ZD\DIIHFWV HPLVVLRQV $Q DGG RQ SDUW LV DQ\DIWHUPDUNHW SDUW ZKLFK LV QRW D

UHOD
PRGL

,QQRHYHQW ZLOO -RKQ '"HHUH DQ\DXWKRUL]JHG HQJLQH GLVWULEXWRU GHDOHU RU UHSDLY IDFL

IRULQFLGHQWDO RUFRQVHTXHQWLDO GDPDJH
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KHUH D ZDUUDQWDEOH FRQGLWLRQ H[LVWV -RKQ 'HHUH ZLOO UHSDLU RUUHSODFH DV LW H(
GLDJQRVLV SDUWV RUODERU :DUUDQW\FRYHUDJH LV VXEMHFW WR WKH OLPLWDWLRQV DQG

IRUD SHULRG RIILYH\HDUV IURP WKH GDWH WKH HQJLQH LY GHOLYHUHG WR DQ XOWLPDWH SX
7KHIROORZLQJ DUH HPLVVLRQV UHODWHG SDUWYV

$LU ,QGXFWLRQ 6\WWHP
ifWDNHPDQUROG

(PLVWLRQ FRQWURO ODEHOV $GYDQFHG 2[LGHV RI 1ILWURJHQ 1

3DUWLFXODWH &RQWUROV F12[ DEVRUEHUV DQG FDWDO\VW
7XUERFKDUJHU
KDUJH DLU FRROHU F$Q\ GHYLFH XVHG WR FDSW X8/&5SDUWHPX@IGHXUHD FRQWDLQ
HPLVVLRQV VAVWHPV
F$Q\GHYLFH XVHG LQ WKH UHJHQHUDWLRQ RI WKH

FDSWXULQJ V\VWHP OLVFHOODQHRXV ,WHPV XVHG LQ {

(QFORVXUHV DQG PDQLIROGLQJ
6PRNH 3XIl /LPLWHUV OHFWURQLF FRQWURO XQLWYV
ZLULQJKDUQHVVHV KRVHV FR(

3RVLWLYH &UDQNFDVH 9HQWL O bDWY W BQ3¥ 9J BMNAIP PRXQWLQJ

)J)XHO OHWHULQJ V\VWHP
¢)XHO LQMHFWLRQ V\VWHP

([KDXVW *DV 5HFLUFXODWLRQ

F*s ypovH

YDOYH

&9
&DWDO\VW RU7KHUPDO 5HDFW O\MWHRNU FD S

i

$Q\ZDUUDQWHG HPLVVLRQV UHODWHG SDUW VFKHGXOHG IRUUHSODFHPHQW DV UHTXLUHG P
WR WKH ILUVW VFKHGXOHG UHSODFHPHQW SRLQW IRU WKH SDUW $Q\ZDUUDQWHG HPLVVLRQ
RUVFKHGXOHG RQO\IRUUHJXODU LQVSHFWLRQ LV ZDUUDQWHG E\ -RKQ '"HHUH IRU WKH VWDW

DWDO\WLF FRQYHUWHU
KDXVW PDQLIROG

2:1(5 6 :$55$17< 5(63216,%,/,7,(6

$V WKH RIl URDG GLHVHO HQJLQH RZQHU\RX DUH UHVSRQVLEOH IRU WKH SHUIRUPDQFH RI WK
'"HHUH UHFRPPHQGV WKDW WKH RZQHU UHWDLQ DOO UHFHLSWV FRYHULQJPDLQWHQDQFH RQ VY
VROHO\IRU WKH ODFN RI UHFHLSWV RUIRU WKH RZQHUfV IDLOXUH WR HQVXUH WKH SHUIRUPD
HQJLQH RZQHU \RX VKRXOG EH DZDUH WKDW -RKQ '"HHUH PD\ GHQ\\RX ZDUUDQW\ FRYHUDJH LI
DEXVH QHJOHFW LPSURSHU PDLQWHQDQFH RU XQDSSURYHG PRGLILFDWLRQV

7KH RIl URDG GLHVHO HQJLQH LY GHVLJQHG WR RSHUDWHRQ GLHVHO IXHODV VSHFLILHGLQ W
8VH RIDQ\RWKHU IXHO PD\ UHVXOW LQ WKHHQJLQH QR ORQJHU RSHUDWLQJLQ FRPSOLDQFH 12

7KHRZQHU LV UHVSRQVLEOH IRULQLWLDWLQJWKH ZDUUDQW\SURFHVVY DQG VKRXOG SUHVHQ
DV D SUREOHP LV VXVSHFWHG 7KH ZDUUDQW\UHSDLUV VKRXOG EHFRPSOHWHG E\ WKH DXWKH

(PLVVLRQV UHJXODWLRQV UHTXLUH WKH FXVWRPHU WR EULQJ WKH XQLW WR DQ DXWKRUL]JHG
'"HHUH LV 127 OLDEOH IRUWUDYHO RUPLOHDJH RQ HPLVVLRQV ZDUUDQW\ VHUYLFH FDOOV

f 0 -
PLVVLRQB&,B&$5% X Q
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L QWURGXFWLRQ

Emissions Control Warranty Statement 2016 through 2018

DXLOGOV1 —UN—28APR09

JOHN DEERE

CALIFORNIA EMISSIONS CONTROL WARRANTY STATEMENT
YOUR WARRANTY RIGHTS AND OBLIGATIONS

To determine if the John Deere engine qualifies for the additional warranties set forth below, look for the “Emission Control Information” label located
on the engine. If the engine is operated in the United States or Canada and the engine label states: “This engine complies with US EPA regulations
for nonroad and stationary diesel engines”, or “This engine complies with US EPA regulations for stationary emergency diesel engines”, refer to the
“U.S. and Canada Emission Control Warranty Statement.” If the engine is operated in California, and the engine label states: “This engine complies
with US EPA and CARB regulations for nonroad diesel engines” also refer to the “California Emissions Control Warranty Statement.”

Warranties stated on this certificate refer only to emissions-related parts and components of your engine. The complete engine warranty, less
emission-related parts and components, is provided separately. If you have any questions about your warranty rights and responsibilities,
you should contact John Deere at 1-319-292-5400.

CALIFORNIA EMISSIONS CONTROL WARRANTY STATEMENT:

The California Air Resources Board (CARB) is pleased to explain the emission-control system warranty on 2016 through 2018 off-road diesel
engines. In California, new off-road engines must be designed, built and equipped to meet the State’s stringent anti-smog standards. John Deere
must warrant the emission control system on your engine for the periods of time listed below provided there has been no abuse, neglect or
improper maintenance of your engine.

Your emission control system may include parts such as the fuel injection system and the air induction system. Also included may be hoses, belts,
connectors and other emission-related assemblies.

John Deere warrants to the ultimate purchaser and each subsequent purchaser that this off-road diesel engine was designed, built, and equipped
so as to conform at the time of sale with all applicable regulations adopted by CARB and is free from defects in materials and workmanship which
would cause the failure of a warranted part to be identical in all material respects to the part as described in John Deere's application for certification
for a period of five years from the date the engine is delivered to an ultimate purchaser or 3,000 hours of operation, whichever occurs first for all
engines rated at 19 kW and greater. In the absence of a device to measure hours of use, the engine shall be warranted for a period of five years.

EMISSIONS WARRANTY EXCLUSIONS:

-81

John Deere may deny warranty claims for failures caused by the use of an add-on or modified part which has not been exempted by the CARB. A
modified part is an aftermarket part intended to replace an original emission-related part which is not functionally identical in all respects and which ¢,
in any way affects emissions. An add-on part is any aftermarket part which is not a modified part or a replacement part. @

In no event will John Deere, any authorized engine distributor, dealer, or repair facility, or any company affiliated with John Deere be liable
for incidental or consequential damage.

5 *
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JOHN DEERE'S WARRANTY RESPONSIBILITY:

Where a warrantable condition exists, John Deere will repair or replace, as it elects, your off-road diesel engine at no cost to you, including
diagnosis, parts or labor. Warranty coverage is subject to the limitations and exclusions set forth herein. The off-road diesel engine is warranted
for a period of five years from the date the engine is delivered to an ultimate purchaser or 3,000 hours of operation, whichever occurs first.

The following are emissions-related parts:

Air Induction System Emission control labels Advanced Oxides of Nitrogen (NOx) Controls
® Intake manifold Particulate Controls ® NOx absorbers and catalysts
® Turbocharger
® Charge air cooler ® Any device used to capture particulate SCR systems and urea containers/dispensing
emissions systems
Fuel Metering system ® Any device used in the regeneration of the
L capturing system Miscellaneous Items used in Above Systems
¢ Fuel injection system ® Enclosures and manifolding
e Smoke Puff Limiters ® Electronic control units, sensors, actuators,
Exhaust Gas Recirculation wiring harnesses, hoses, connectors, clamps,
N Positive Crankcase Ventilation (PCV) System fittings, gasket, mounting hardware
EGR valve
® PCV valve
Catalyst or Thermal Reactor Systems ® Qil filler cap

® Catalytic converter
® Exhaust manifold

Any warranted emissions-related part scheduled for replacement as required maintenance is warranted by John Deere for the period of time prior
to the first scheduled replacement point for the part. Any warranted emissions-related part not scheduled for replacement as required maintenance
or scheduled only for regular inspection is warranted by John Deere for the stated warranty period.

OWNER'S WARRANTY RESPONSIBILITIES:

As the off-road diesel engine owner you are responsible for the performance of the required maintenance listed in your Operator’s Manual. John
Deere recommends that the owner retain all receipts covering maintenance on the off-road diesel engine, but John Deere cannot deny warranty
solely for the lack of receipts or for the owner’s failure to ensure the performance of all scheduled maintenance. However, as the off-road diesel
engine owner, you should be aware that John Deere may deny you warranty coverage if your off-road diesel engine or a part has failed due to
abuse, neglect, improper maintenance or unapproved modifications.

The off-road diesel engine is designed to operate on diesel fuel as specified in the Fuels, Lubricants and Coolants section in the Operators Manual.
Use of any other fuel may result in the engine no longer operating in compliance with applicable emissions requirements.

The owner is responsible for initiating the warranty process, and should present the machine to the nearest authorized John Deere dealer as soon
as a problem is suspected. The warranty repairs should be completed by the authorized John Deere dealer as quickly as possible.

ool

Emissions regulations require the customer to bring the unit to an authorized servicing dealer when warranty service is required. As a result, John
Deere is NOT liable for travel or mileage on emissions warranty service calls. ps
Emission_Cl_CARB (13Jun14) 5
', (0,66,216 &$5% $8*
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7HFKQLFDO ,QIRUPDWLRQ )HHGEDFN )RUP

‘HQHHG \RXU KHOS WR FRQWLQXDOO\LPSURYH RXU WHFKQLFDO
SXEOLFDWLRQV 30OHDVH FRS\WKLV SDJHDQG )$; RUPDLO \RXU
FRPPHQWY LGHDVDQG LPSURYHPHQWYV
6(1'72 -RKQ '"HHUH 'XEXTXH :RUNV
6RXWK -RKQ 'HHUH 5RDG

$WWQ 3XEOLFDWLRQV 'HSW

"XEXTXH ,$

86%

)$; 180%(5 86%

SXEOLFDWLRQ1XPEHU

3DJH 1XPEHU

,GHDV &RPPHQWYV

1DPH

3KRQH

(PDLO $GGUHVV
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&RQWHQWYV

3DJH
3DJH

6DIHW\26DIHW\ DQG 2SHUDWRU &RQYHQLHQFHV

6DIHW\DQG 2SHUDWRU &RQYHQLHQFH )HDWXUHYV
2SHUDWLRQ22SHUDWRU V 6WDWLFE

6DIHW\2*HQHUDO 3UHFDXWLRQVY 3SHGDOV /HYHUV DQG3DQHOV
SHFRJQL]H 6DIHW\ ,QIRUPDWLRQ gthwgggang COEWLROV
JROORZ 6DIHW\ ,QVWUXFWLRQV US WGZLW§K33 So Q
2SHUDWH 2Q0\ ,1 4XDOLILHG JURQ Q
"HDU 3URWHFWLYH (TXLSPHQW JURQW 6ZLWFK 3DQHO )XQFWLRQYV
$YRLG8QDXWKRuuHGODFKLQHORGL@E@@EébWFK3DQHO

*
$GG &DE *XDUGLQJI IRU 6SHFLDO BVHV I X020 000w URO 6KXWRIT /HYHU

,QVSHFW ODFKLQH 7UDYHO $ODUP DQG 7UDYHO $ODUP &0
6WD\ &OHDU RI ORYLQJ 3DUWV

&DE +HDWHU DQG $LU &RQGLWLRQHU
$YRLG +LJK 3UHVVXUH )OXLGYV

&DE +HDWHU DQG $LU &RQGLWLRQHU
$YRLG +LJK 3UHVVXUH 2LOV , ,
: ORQLWRU 'LVSOD\ 'LDJQRVWLF )XQF
%HZDUH RI ([KDXVW )XPHV

2SHUDWLQJ $0 )0 5DGLR
SUHYHQW)LUHV 6HFRQGDU\ ([LW 7RRO
SBUHYHQW %DWWHUL ([SORVLRQV Sehor Jsngu URQW 6HFRQGDU\
+DOGOH &KHPLFDO 3URGXFWV 6DIHO\ -Lgegz JURQ Q (1

;ﬁﬁg%ﬁhﬁgﬁgﬁﬁb%%gi?ﬁs\ 5HPRYLQJ $QG 6WRULQJ/RZHU )URQW
2SHQLQJ6LGH :LQGRZV

2SHQLQJ $QG &ORVLQJ5RRI ([LW &RY
6DIHW\22SHUDWLQJ 3UHFDXWLRQVsGMXVWLQJ 2SHUDWRU 6HDW
8VH BWHSV DQG +DQGKROGV &RUUHFWO\

6WDUW 2QO\ )URP 2SHUDWRU V 6HDW
8VHDQG ODLQWDLQ 6HDW %HOW 2SHUDWLRQ?2SHUDWLQJ WKH ODF

0, .
BUHYHOW BOLOWHQGHG 0DFKLQH ORYHENBM R U v DL O\ 0DFKLQH aKHFN
$YRLG :RUNG6LWH +D]DUGV %HIRUH 6WDUWLOJ
.HHS 5LGHUV 21l 0ODFKLQH 6W0DUWLQJ (QJLQHQ
$YRLG %DFNRYHU $FFLGHQWYV &ROG ‘HDWKHU :DUP 8S
$YRLG ODFKLQH 7LS 2YHU 7 HIOSHGDO\./DQG/HYHUV
8VH 6SHFLDO &DUH :KHQ /LIWLQJ 2EMH v

/IRENLQJ WKH +\GUDXOLF &RXSOHU WH
$GGDQG 2SHUDWH $WWDFKPHQWYV 6DI'H \)\/WDFKPHQW

BQORFNLQJWKH +\GUDXOLF &RXSOHU
6DIHW\20DLQWHQDQFH SUHFDXWLRQWKH $WWDFKPHQW

3DUNDQG SUHSDUHIRUG6HUYLFH 6DIHQRQWURO/HYHU 3DWWHUQ 2SHUDWLRH
6HUYLFH &RROLQJ 6\VWHP 6DIHO\ &RQWURO /HYHU 3DWWHUQ &RQYHU VL
SHPRYH 3DLQW %HIRUH :HOGLQJ RU +HDWly®dyLQJ %DFNILOO %ODGH2,| (TXL
ODNH :HOGLQJSHSDLUV 6DIHO\ 2SHUDWLQJ 7LSV2%DFNILOO %ODGH
'ULYH OHWDO 3LQV 6DIHO\ 2SHUDWLQJ ,Q :DWHUDQG 0XG
'ULYLQJ 8S D6WHHS RUGB6OLSSHUNB60R
6DIHW\26DIHW\ 6LJQV /ILIWLQJ
6DIHW\ 6LJQV IRZHU %RRP :LWK (QJLQH 6WRSSHG
6DIHW\ 6LJQV ,QVWDOOHG LQ 3DUNLQJ

&DE2+\GUDXOLF &RXSOHU2,| (TXLSSHEDQVSRUWLQJ & ([FDYDWRU (TXLS
6DIHW\ 6LJQV ,QVWDOOHG RQ +\GUDXOLEWK /RQJ $UP
&RXSOHU2,| (TXLSSHG /RDGLQJ $QG 8QORDGLQJ)RU 7UDQVS

&RQWLQXHG RQ Q

2ULJLQDO ,QVWUXFWLRQV $OOLQIRUPDWLRQ LOOXVWUDWLR(
PDQXDODUHEDVHG RQWKHODWHVW LQIRUPDWLRQDYDLODEOH I
7KHULJKW LV UHVHUYHG WR PDNH FKDQJHV DW DQ\WLPH ZLW
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&RQWHQWYV

3DJH 3DJH
7RZLQJ
/LIWLQJ ODFKLQH ODLQWHQDQFH2(YHU\ +RXUV RU
&KHFN (QJLQH 2LO /HYHO
ODLQWHQDQFH20DFKLQH &KHFN5HFRYHU\ 7DQN &RRODQW /HYH

'LHVHO (QJLQH 2LO 27LHU DQG 6WDJIJHEKHFN +\GUDXOLF 2LO 7DQN /HYHO
'LHVHO (QJLQH 2LO DQG )LOWHU 6HUYI/XKEUEMBHWN P EBUDXOLF &RXSOHU?2,1 (T
'LHVHO (QJLQH &RRODQW HQJLQH ZLWKRXW

ZHW VOHHYH F\AOLQGHU OLQHUV ODLQWHQDQFH2(YHU\ +RXUV
'UDLQ ,QWHUYDOV IRU 'LHVHO (QJLQH &RRODWDHRWUNLQJ 7RRO 3LYRWYV
-RKQ '"HHUH &22/ *$5'E ,, &RRODQW

(IWHQGHU 0
6XSSOHPHQWDO &RRODQW $GGLWLYHY
2SHUDWLQJLQ :DUP 7THPSHUDWXUH &OLBRWHYEN )L OWH U
$GGLWLRQDO ,QIRUPDWLRQ $ERXW 'LHVHO

(QJLQH &RRODQWV DQG -RKQ '"HHUH

&22/ *$5'CE ,, RBRRODQW ([WHQGHU ODLQWHQDQFH2(YHU\ +RXUV

. &KHFN 6ZLQJ *HDUER[2LO /HYHO
7HVWLQJ 'LHVHO (QJLQH &RRODQW
.LHVHS%XHO (QILQ Q 'UDLQ +\GUDXOLF 2LO 7DQN 6XPS

' &KHFN5DGLDWRU &RRODQW /HYHO
%LR'LHVHO )XHO
7HVWLQJ 'LHVHO )XHO &KHFN %DWWHU\ (OHFWURO\WH /HYHC(

. &KHFN 7UDYHO *HDUER[ 2LO /HYHO
+DQGOLQJIDQG 6WRULQJ'LHVHO )XHO
$OWHUQDWLYHDQGB\QWKHWLF/XBM%%? 2USHSODFH 3ULPDU\ $LU &OHI

; 0 QwW
ﬁgﬁgaégingAUHDN’QZLo &KHFNDQG $GMXVW $ & %HOW
6ZLQJ *HDUER[$QG 7UDYHO *HDUER[ 2[(®VH (QJLQH 2LO 6DPSOH
7UDFN $GMXVWHU :RUNLQJ 7RRO 3LYRW
6ZLQJ %HDULQJ DQG 6ZLQJ %HDULQOADLQWHQDQFH2(YHU\ +RXUV
*HDU *UHDVH *UHDVH )URQW (QG 3LQ -RLQWYV
*UHDVH 6ZLQJ %HDULQJ

ODLQWHQDQFH23HULRGLF ODLQWH %M 6ZLQJ %HDULQJ *HDU
6HUYLFH ODFKLQH DW 6SHFLILHG ,QW %@ % H:DWHUG6HSDUDWRU
&KHFN +RXU OHWHU 5HJXODUO\ SODFH)XHO)LOWHU

QWHQDQFH?2,QLWLDO 6HUYLFH

DL
KDQJH (QJLQH %UHDN LQ 2LO $QG
H

3UHSDUH ODFKLQH IRUODLQWHQDQFH&KDQJIH (QJLQH 2LO $QG SHSODFH)LO
2SHQ $FFHVV 'RRUV?2 "1 & &KHFN $LU ,QWDNH +RVHV
2SHO (QJLQH +RRG &OHDQ &DE )UHVK $LUDQG 5HFLUFXO
)XHO 7DQN $LU))LOWHUV
+\GUDXOLF %UHDNHU DQG &UXVKHU $WWDFKPHQWYV
ODLQWHQDQFH DQG 5HSDLU 5HFRUG ODLQWHQDQFH2(YHU\ +RXUV
.HHSLQJ 6\VWHP &KDQJH 6ZLQJ *HDUER[ 2LO
)OXLG $QDO\VLV 3URJUDP 7THVW .LWV BHSEODFH +\GUDXOLF 2LO 7DQN )LOWH
:D\ &RRODQW 7HVW .LW &OHDQ WKH (QJLQH &UDQNFDVH
BHULRGLF ODLQWHQDQFH5HFRUG .HHSIO®IQWLODWLRQ 7XEH
6\VWHP 5HSODFH 3LORW 6\WVWHP 2LO )LOWHU

,QVSHFW )DQ %HOW

ODLOWHODOFH2$V 5SHTXLUHG SHSODFH $LU &0OHDQHU (OHPHQWYV
&OHSQ)X%O%DQN?QOHWBFUHHQ 5HSODFH $LU &OHDQHU 'XVW 9DOYH
'UDLQ :DWHU DQG 6HGLPHQW JURP )XHO

7DQN 6XPS ODLQWHQDQFH2(YHU\ +RXUV
'UDLQ :DWHU 6HSDUDWRU 'UDLQ &RROLQJ 6\VWHP
%OHHG )XHO 6\VWHP 'LHVHO (QJLQH &RRODQW HQJLQH ZL

&OHDQ 5DGLDWRU $LU ,QOHW 6FUHHQ ZHW VOHHYH F\OLQGHU OLQHUYV

&OHDQ $LU &OHDQHU 'XVW 9DOYH &RROLQJ 6\VWHP )LOO DQG 'HDHUDWIL

&KHFN :LQGVKLHOG :DVKHU )OXLG /HYHBGURFHGXUH
&KHFN $QG $GMXVW 7UDFN 6DJ $GMXVW (QIJLQH 9DOYH /DVK
&KDQJH 7UDYHO *HDUERJ[ 2LO
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&RQWHQWYV

3DJH 3DJH
ODLQWHQDQFH2(YHU\ +RXUV OLVFHOODQHRXV26SHFLILFDWLRQ
&KDQJH +\GUDXOLF 7DQN 2LO DQG &OHD® (QJLQH 6SHFLILFDWLRQV
6XFWLRQ 6FUHHQ2?2 & & 'UDLQ DQG 5HILOO &DSDFLWLHYV
&KDQJH +\GUDXOLF 7DQN 2LO DQG &OHD® ODFKLQH 6SHFLILFDWLRQV
6XFWLRQ 6FUHHQ? &/& & :RUNLQJ5DQJIHV
/LIW &DSDFLW\2.* /% ZLWKRXW EODG
OLVFHOODQHRXV20DFKLQH DQG UXEEHU WUDFN

'R 1RW 6HUYLFH RU $GMXVW ,QMHFWLRQW &DSDFLW\2.* /% EODGH RQ WKH
1R]]JOHV RU +LJK 3UHVVXUH )XHO 3XPSJURXQG DQG UXEEHU WUDFEN

'R 1RW 6HUYLFH &RQWURO 9DOYHYV /LIW&DSDFLW\2.* /% EODGHRQ WKH
&\OLQGHUV 3XPSV RUORWRUV /ILIW &DSDFLW\2.* /% ZLWKRXW EODG

BUHFDXWLRQV IRUSOWHUQDWRU DQG/$HxBRRLWI2.* /% EODGH RQ WKH

5HDGLQJ (QJLQH 'LDJQRVWLE 7URXEOHIW &DSDFLW\2.* /% ZLWKRXW EODG
&RGHV :LWKRXW /DSWRS &RPSXWHU/LIW&DSDFLW\2.* /% EODGHRQ WKH

(QJLQH 'LDJQRVWLF 7TURXEOH &RGHYV /ILIW &DSDFLW\2.* /% ZLWKRXW EODG

+DQGOLQJ &KHFNLQJ DQG 6HUYLFLQJDQGUXEEHU WUDFN
%DWWHULHY &DUHIXOO\ /LIW &DSDFLW\2.* /%9 EODGH RQ WKH

8VLQJ %DWWHU\ &KDUJHU JURXQG DQG UXEEHU WUDFN

8VLQJ %RRVWHU %DWWHULHV2 9ROW BA\YVWR®DFLW\2.* /% ZLWKRXWEODG
5HSODFLQJ %DWWHULHV /[LIW &DSDFLW\2.* /% EODGHRQ WKH

"HOGLQJ 2Q ODFKLQH /LIW &DSDFLW\2.* /% EODGHRQ WKH
&OHDQ ODFKLQH 5HJXODUO\ /LIW &DSDFLW\2.* /% ZLWKRXW EODG
$GGLQJ 9ROW $FFHVVRULHV &/& (QJLQH 6SHFLILFDWLRQV
5HSODFLQJ)XVHV &/& 'UDLQ DQG 5HILOO &DSDFLWLHV
5HSODFLQJ %XFNHW 7HHWK &/& ODFKLQH 6SHFLILFDWLRQV
5HSODFLQJ %XFNHW 7RRWK &/& :RUNLQJ 5DQJHV

7LS2+HDY\ 'XW\ %XFNHW [LIW &DSDFLW\2.* /%
$GMXVWLQJ %XFNHW WR $UP -RLQW /LIW&DSDFLW\2.* /%
S5HPRYLQJ %XFNHW /ILIW &DSDFLW\2.* [%

7UDFN 6DJ *HQHUDO ,QIRUPDWLRQ /LIW &DSDFLW\2.* /%
&KHFN 7UDFN 6KRH +DUGZDUH
8QLILHG ,QFK %ROW DQG 6FUHZ 7TRUTXH 9DOXHYV

OHWULF %ROWDQG 6FUHZ 7TRUTXH 9DOXHYV

OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW
2SHUDWLRQDO &KHFNRXW

OLVFHOODQHRXV27URXEOHVKRRWLQJ
8VLQJ 7TURXEOHVKRRWLQJ &KDUWYV
(QJLQH

(OHFWULFDO 6\VWHP

+\GUDXOLF 6\VWHP

OLVFHOODQHRXV26WRUDJH
3UHSDUH ODFKLQH IRUG6WRUDJH

OLVFHOODQHRXV20DFKLQH 1XPEHUV

5HFRUG 3URGXFW ,GHQWLILFDWLRQ 1XPEHU 3,1

5HFRUG (QJLQH 6HULDO 1XPEHU

5HFRUG 7UDYHO ORWRU 6HULDO 1XPEHUV

5HFRUG 6ZLQJ ORWRU 6HULDO 1XPEHU

5HFRUG +\GUDXOLF 3XPS 6HULDO 1XPEHU

+\GUDXOLF &RXSOHU 6HULDO 1XPEHU?2,|
(TXLSSHG

.HHS 3URRI RI 2ZQHUVKLS

.HHS ODFKLQHV 6HFXUH

JURX
H
JURX
H
JUR X

LLL a1



&RQWHQWYV

LY
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6DIHW\26DIHW\ DQG 2SHUDWRU &RQ|YH

6DIHW\DQG 2SHUDWRU &RQYHQLHQFH )HDWXUHYV

2812 0$%$5

T140544 ‘ ~

3OHDVH UHPHPEHU WKDW WKH RSHUDWR Y &% WHMN R 0 v HOLHQWOL SOD
SUHYHQWLQJ DFFLGHQWYV PDNH LW HDV\ WR HQWHU RU H[LW WK

6HDW BHVOHDW EHOW LV SURYLGHG | RMMHW X HFHISHWHRY R U

'LQGRZ *XDUGQII@GERZ EDUV SUHYHQW FROMDIFpUBINRI EUDNH HQJDJHV DX
DPRYLQJERRP KHQ WKH VZLQJ LV QRW RSHUDWHG
S

HUVW
SHDUYLHZ OLHDRIYVYHZ PLUURUV RIIHU HRS
DYLHZRIDFWLYLW\EHKLQG KLP \ v \

DV
6HFRQGDUVKHWURQW ZLQGRZ SURY

H[LW SDWK LI WKH FDE GRRU LV EORFNH

VLWXDWLRQ $VHFRQGDU\H[LW WRRJR

SLORW &RQWURB®EHK¥HWRIHDU WKH FDE
UHPLQGY WKH RSHUDWRU WR GHDFWLWHBW
EHIRUH OHDYLQJ WKH PDFKLQH HQJL

QH
6WHSVGH VOLS UHVLVWDQW VWHSY PDNH HQWU\DQG H[LW
HDVLHU 6WHSV DOVR SURYLGHD SODFHWR FOHDQ VKRHV

X N
snzT

UDWRU

S

K
S
SVSUHYHQW GDQJHURXYV E\SDVV
V DODUJH

U8 YHOHFPRHBW\E\VWDQGHUV R
HENRW ZKWIQGWMED YHOOLQJ

(QPLQ@H )DQ *$DUWHFRQGDU\ IDQ JXD
!L"Q\]GQU)F(RIPFSD(LQ/V-W'L@‘Q\KHOSV S

K
L

IO

H
G

<

IDQ EODGHYV

-+ (( ) (%

FHG
H RS

WRPI
+HO

UHXFWXUH ZKHQ WUDQVSRUWLQJ
6WDUW 38RMHOFGNHIORRYHU WKH \
H

VWD
PDF|

UG L(
UHYF
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6DIHW\2*HQHUDO 3UHFDXWLRQ

2812 $35

5HFRJQL]JH 6DIHW\ ,QIRUPDWLRC
7KLV LV WKHVDIHWA\DOHUW VI\PERO :K
QRWLFHG RQ WKH PDFKLQH RULQ WKLV
WKH SRWHQWLDO RI SHUVRQDO LQMXU
JROORZ WKH SUHFDXWLRQV DQG VDIH |
KLIKOLJKWHG E\ WKLV VI\PERO

$VLIQDO ZRUG 2 '$1*(5 :$51,1* RU &$%$8° N
LV XVHG ZLWK WKH VDIHW\ DOHUW V\PEruUu o1 toLuRmuUwLILAV

WKH PRVW VHULRXV KD]DUGV ADANGER
2Q WKH PDFKLQH '$1*(5 VLJQV DUH UH

:$51,1*VLIJQV DUH RUDQJH DQG &%87,2
\HOORZ '$1*(5DQG :$51,1*VLIJQV DUH ¢

VSHFLILF KD]JDUGY *HQHUDO SUHFDXMW @
VSHELIL A WARNING |
A CAUTION .
7 && $1
JROORZ 6DIHW\ ,QVWUXFWLRQV -

5HDG WKH VDIHW\ PHVVDJHV LQ WKLV F
PDFKLQH )ROORZ WKHVH ZDUQLQJV DG
5HYLHZ WKHP IUHTXHQWO\

%H VXUH DOO RSHUDWRUV RI WKLV PDF
VDIHW\ PHVVDJH 5HSODFH RSHUDWRU
ODEHOV LPPHGLDWHO\LIPLVVLQJRUC

'/

2812 $8*

2SHUDWH 2QO\ ,I| 4XDOLILHG

'RQRW RSHUDWH WKLV PDFKLQH XQ O HAWFK KGR SHUDWRQ WY PIDWKWEH PDFK
KDV EHHQ UHDG FDUHIXOO\ DQG \RX KBFIRBHHRQDXUDNOLLQ I WMGREAR U N

VXSHUYLVHG WUDLQLQJDQG LQVWUXF&F%;BQG REVHUYH DOO VDIHW\ UXOH

2SHUDWRU VKRXOG EH IDPLOLDU ZLWERRWUKHVMREKVIWR®DGG ZRUN VLWH
VXUURXQGLQJY EHIRUH RSHUDWLQJ 7U\DOO FRQWUROV DQG

7 )$ -$1

LQH LQ DC

vV WKDW P

31



6DIHW\2*HQHUDO BUHFDXWLRQV ’

‘HDU SBURWHFWLYH (TXLSPHQW

*XDUG DIJDLQVW LQMXU\IURP IO\LQJ SL
ZHDU JRJJOHV RU VDIHW\ JODVVHYV

:HDU FORVH ILWWLQJ FORWKLQJ DQG V
DSSURSULDWH WR WKH MRE

BURORQJHG H[SRVXUH WR ORXG QRLVH
RUORVV RIKHDULQJ :HDU VXLWDEOH
DVHDUPXIIVRUHDUSOXJV WR SURWHF
RUXQFRPIRUWDEOH ORXG QRLVHYV

2812 $35

IP &30

76

$YRLG 8QDXWKRUL]J]HG ODFKLQH ORGLILFDWLRQV

-RKQ '"HHUH UHFRPPHQGV XVLQJ RQO\ UHO@XDEHORWQ 'BI®IGHW D\ FUHDWH D KD]
UHSODFHPHQW SDUWV WR HQVXUH PDRWIKGH 8 IQUHIRW WIXGIFRFD FKLQH 7KH LQV
IHYHU VXEVWLWXWH JHQXLQH -RKQ 'HAKUH B PDWNIZH PV WRM HOBBWUHRQLF F
SDUWV QRW LQWHQGHG IRU WKH DSSOLHFDS\RQR\QL B ¥ MVIKRHIVHHVADIE O LV KL Q J W K
FUHDWH KD]DUGRXV VLWXDWLRQV RU BGYHWUFROY BSHHFRUWBERPDFKLQH RU I
1RQ -RKQ 'HHUH SDUWV RUDQ\GDPDJ

PDOIXOFWLRQV
UHVXOWLQJ IURP WKHLU XVH DUHQR%/&%%M& é%\D cg‘éDé\?lK WKRUL]HG GH
. DFKL PRGLICFDWLRQV WKDW FKD
HHUH ZDUUDQW\

ZHLJKW RUEDODQFH RI WKH PDFKLQH

ORGLILFDWLRQV RI WKLV PDFKLQH RUFR&GLWRLARQ B HX QMDWBREMERFH R U UHOLD
SURGXFWV RUDWWDFKPHQWY PD\DIIHFW PDFKLQH VWDELOLW\RU

$0 $ -8/

DUG
WD O
RQW
DW
LWV

DOH
DJH \
RU
ELOL

$GG &DE *XDUGLQJIRUG6SHFLDO

6SHFLDO ZRUN VLWXDWLRQV RU PDFKL
FUHDWH DQ HQYLURQPHQW ZLWK IDOO
‘RUNLQJ QHDU DQ RYHUKHDG EDQN GR
XVLQJ D K\GUDXOLF KDPPHU RU ZRUNL
IRUH[DPSOH PD\UHTXLUH DGGHG JXD
RSHUDWRU

y236 IDOOLQJ REMHFW SURWHFWLYH V = ~
VFUHHQV RU JXDUGLQJ VKRXOG EHLQVWDOOHG ZKHQ IDOOLQJ RU

IO\LQJ REMHFWV PD\HQWHU RU GDPDJH WKH PDFKLQH &RQWDFW
\RXUDXWKRUL]JHG GHDOHU IRULQIRUPDWLRQ RQGHYLFHVLQWHQGHG

WR SURYLGH SURWHFWLRQLQ VSHFLDO ZRUN VLWXDWLRQV

2812 6(3

7; &( -$1
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6DIHW\2*HQHUDO B3UHFDXWLRQV

,QVSHFW ODFKLQH

,QVSHFW PDFKLQH FDUHIXOO\HDFK GD
EHIRUH VWDUWLQJ

,QVSHFW DQG &0HDQ WKH 3RO\FDUERG
,QVSHFW DQG &0HDQ 3RO\FDUERQDWH

.HHS DOO JXDUGVDQG VKLHOGV LQJRR
LQVWDOOHG )LIGDPDJHDQG UHSODF!
LPPHGLDWHO\ 3D\ VSHFLDO DWWHQWL
HOHFWULFDO ZLULQJ

$4 2812 $35

7

6WD\ &OHDU RIORYLQJ 3DUWYV
(QWDQJOHPHQWV LQ PRYLQJ SDUWYV FD

BWRS HQJLQH EHIRUH H[DPLQLQJ DGM
DQ\SDUW RI PDFKLQH ZLWK PRYLQJ SD

.HHS JXDUGV DQG VKLHOGV LQ SODFH
RUVKLHOG WKDW KDV EHHQ UHPRYHG |
VHUYLFH RUUHSDLU LY FRPSOHWH

2812 $35

$YRLG +LJK B3UHVVXUH )OXLGV

,QVSHFW K\GUDXOLF KRVHV SHULRGLF
SHU\HDU * IRUOHDNDJH NLQNLQJ FX)
EOLVWHUV FRUURVLRQ H[SRVHG ZLU
RIZHDU RU GDPDJH

5HSODFH ZRUQ RUGDPDJHG KRVH DVVH
ZLWK -RKQ '"HHUH DSSURYHG UHSODFH

(VFDSLQJ IOXLG XQGHU SUHVVXUH FDQ
FDXVLQJ VHULRXV LQMXU\

$YRLG WKH KD]DUG E\ UHOLHYLQJ SUH =
GLVFRQQHFWLQJ K\GUDXOLF RURWKHU OLQHV 7LJKWHQ DOO

FR HFWLRQV EHIRUH DSSO\LQJ SUHVYYV
QQ Q Q \éL%/llj'('_{NKLVW\SH RILQMXU\ VKRXOG UHIHUHQFF
6HDUFK IRU OHDNV ZLWK D SLHFH R F[PLHGEERDOG/RBXJLRWHHF(M(H’(IDQ@I\RUPDWLRQ LV DYDI

DQG ERG\IURP KLJK SUHVVXUH IOXLGVQJOLVK IURP '"HHUH &RPSDQ\OHGLFPO 'HSDU!

I DQDFFLGHQW RFFXUV VHHD GRFWRL?EISSHGL%%-P&L%QQ IOXLé\ FDOOLQY

QMHFWHG LQWR WKH VNLQ PXVW EH VXUJLFDOO\UHPRYHG ZLWKLQ
IHZ KRXUV RUJDQJUHQH PD\UHVXOW 'RFWRUV XQIDPLOLDU

2812 $8*

L
D

8, 287
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6DIHW\2*HQHUDO BUHFDXWLRQV

$YRLG +LJK 3UHVVXUH 2LOV

7KLY PDFKLQH XVHV D KLJK SUHVVXUI
(VFDSLQJ RLO XQGHU SUHVVXUH FDQ
FDXVLQJ VHULRXV LQMXU\

I1HYHU VHDUFK IRU OHDNV ZZWRWR KW I
8VHD SLHFH RIFDUGERDUG WR ILQG C
6WRS HQJLQH DQG UHOLHYH SUHVVXU
OLQHV RU ZRUNLQJRQ K\GUDXOLF V\V

.l K\GUDXOLF RLO SHQHWUDWHV \RXU
LPPHGLDWHO\ ,QMHFWHG RLO PXVW E
ZLWKLQ KRXUV RU JD QJU HE&RQR\DD FMA D
NQRZOHGJHDEOH PHGLFDO VRXUFH RU
OHGLFDO 'HSDUWPHQW LQ OROLQH ,00

2812 $35

7

2812 6(3

%HZDUH RI ([KDXVW )XPHV

3UHYHQW DVSK\[LDWLRQ (QJLQH H[KD
VLENQHVV RU GHDWK

,JVRX PXVW RSHUDWH LQ DQ HQFORVH(C
DGHTXDWH YHQWLODWLRQ 8VHDQ H[K
UHPRYH WKH H[KDXVW IXPHV RURSHQ (
EULQJ RXWVLGHDLU LQWR WKH DUHD

129

2812 $8*
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6DIHW\2*HQHUDO B3UHFDXWLRQV

SUHYHQW )LUHV

+DQGOH )XHO®GWRUM\IODPPDEOH IOXLG
ILUH KD]DUGY 1HYHU UHIXHO PDFKLQH
QHDU VSDUNV RU IODPH

&OHDQ ODFKLQH 5HIK® WWOVK GHEULV
DQG RLO IURP DFFXPXODWLQJLQ HQJL
IXHO OLQHV K\GUDXOLF OLQHV H[KDX N
HOHFWULFDO ZLULQJ 1HYHU VWRUH RLO\ UDJV RU IODPPDEOH
PDWHULDOV LQVLGH D PDFKLQH FRPSDIITWBH®EW

ODLQWDLQ +RVHV DRMSQADERX\GUDXOL @ o
LPPHGLDWHO\ LI WKH\ EHJLQ WR OHDN

VSLOOV ([DPLQHHOHEWULFDO ZLULQJ
IRU GDPDJH

.HHS $ )LUH ([WLQJXLVKHIDEVDV OIBIEHGH
PXOWLSXUSRVH ILUH HIWLQJXLVKHU R
.QRZ KRZ WR XVH H[WLQJXLVKHU SURSHUQ\

2812 $35

2 6(3

129

SBUHYHQW %DWWHU\ ([SORVLRQV

%DWWHU\NJDV FDQ H[SORGH .HHS VSDI
DQG RSHQ IODPH DZD\IURP WKH WRS RI

I1HYHU FKHFN EDWWHU\ FKDUJH E\ SOD
DFURVV WKH SRVWVY 8VHD YROWPHWH

'R QRW FKDUJH D IUR]JHQ EDWWHU\ LW
EDWWHU\WR f& f)

2812 $35

76

129

+DQGOH &KHPLFDO 3URGXFWYV 61

([SRVXUH WR KD]JDUGRXV FKHPLFDOV F
LQMXU\ 8QGHU FHUWDLQ FRQGLWLRQ"
SDLQWV DQG DGKHVLYHV XVHG ZLWK W
KD]JDUGRXV

I XQFHUWDLQ DERXW VDIH KDQGOLQJ #

SURGXFWV FRQWDFW \RXU DXWKRUL]F

6DIHW\ 'DWD 6KHHW 06'6 RUJR WR LQ"

KWWS 72zZ2Z MGPVGV FRP 7KH 06'6 GHVFULEHV SK\VLFDO

DQG KHDOWK KD]DUGV VDIH XVH SURFHGXUHV DQG HPHUJHQF\

UHVSRQVH WHFKQLTXHV IRU FKHPLFD 06V HWWRRHFFHYG PROA.GRREZ WR KDQGOH
VDIHO\

2812 $8*

7, ! -$1

31
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6DIHW\2*HQHUDO BUHFDXWLRQV

'LVSRVH RI :DVWH 3URSHUO\
,PSURSHU GLVSRVDO RI ZDVWH FDQ WK

)XHO RLOV FRRODQWYV ILOWHUV DQG :

PDFKLQH PD\EH KDUPIXO LI QRW GLVSF

I1HYHU SRXU ZDVWH RQWR WKH JURXQG
DQ\ZDWHU VRXUFH

$LUFRQGLWLRQLQJUHIULJHUDQWYV FD
*RYHUQPHQW UHIJXODWLRQV PDV\UHTXLumnm AvLyuy U rauweLILAG
VHUYLFHFHQWHU WR UHFRYHUDQG UHF\FOH XVHG UHIULJHUDQWYV

I XQFHUWDLQ DERXW WKH VDIH GLVSRVDO RI ZDVWH FRQWDFW \RXU

ORFDOHQYLURQPHQWDO RUUHF\FOLQJ FHQWHU RU\RXU DXWKRUL]HG

GHDOHU IRU PRUH LQIRUPDWLRQ

2812 $8*

-$1

BUHSDUH IRU (PHUJHQFLHYV
%H SUHSDUHG LIDQ HPHUJHQF\ RFFXU)
.HHS DILUVW DLG NLWDQG ILUH H[WLQ

.HHS HPHUJHQF\ QXPEHUV IRUGRFWRU
KRVSLWDO DQGILUH GHSDUWPHQW QF

%

2812 $35

76

-$1

31




6DIHW\22SHUDWLQJ 3UHFDXWLF#QV

8VH 6WHSV DQG +DQGKROGV &RL

BUHYHQW IDOOV ENIDFLQJ WKH PDFKLQ
RIl ODLQWDLQ SRLQW FRQWDFW ZLW
IHYHU XVH PDFKLQH FRQWUROV DV KD(

8VH H[WUD FDUH ZKHQ PXG VQRZ RUP
VOLSSHU\ FRQGLWLRQV .HHS VWHSV F
RURLO 1HYHU MXPS ZKHQ H[LWLQJ PDI
GLVPRXQW D PRYLQJ PDFKLQH

2812 $35

6WDUW 2QO\)URP 2SHUDWRU V 6

$YRLG XQH[SHFWHG PDFKLQH PRYHPHC
ZKLOH VLWWLQJLQ RSHUDWRU V VHDW
ZRUNLQJ WRROV DUHLQ SURSHU SRVLYV

I1HYHU DWWHPSW WR VWDUW HQJLQH IL
DWWHPSW WR VWDUW HQJLQH E\ VKRU)\
VROHQRLG WHUPLQDOV

2812 $35

8VH DQG ODLQWDLQ 6HDW %HOW USE

8VH VHDW EHOW ZKHQ RSHWGMWH@®ERD R
IDVWHQ VHDW EHOW ZKHQ ORDGLQJ DQ
DQG GXULQJRWKHU XVHV

([DPLQH VHDW EHOW IUHTXHQWO\ %H " V4 A
FXW RUWRUQ 5HSODFH VHDW EHOW LF BELT
GDPDJHG RU GRHV QRW IXQFWLRQ SUR

7KHFRPSOHWH VHDW EHOW DVVHPEO\ VKRXOG EHUHSODFHG
HYHU\ WKUHH \HDUV UHJDUGOHVV RIDSSHDUDQFH

3-
»n
=
=

3UHYHQW 8QLQWHQGHG ODFKLQ

%HFDUHIXO QRW WR DFFLGHQWDOO\ D
FR ZRUNHUV DUH SUHVHQW 3XOO SLOI <
ORFNHG SRVLWLRQ GXULQJ ZRUN LQWF éﬁ

VKXWRII OHYHU WR ORFNHG SRVLWLRQ
DOORZLQJDQ\RQH WR DSSURDFK PDFK

$0ZD\V ORZHU ZRUN HTXLSPHQW WR Wk
FROQOWURO VKXWRII OHYHU WR ORFNHG !
RUOHDYLQJWKHRSHUDWRU VVHDW 6WRSHQJLQH EHIRUH H[LWLQJ

7; -$1

2812 %3
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6DIHW\22SHUDWLQJ 3UHFDXWLRQV

$YRLG :RUN 6LWH +D]DUGV

$YRLG FRQWDFW ZLWK JDV OLQHV EXU
OLQHV &DOO XWLOLW\OLQH ORFDWLR
XQGHUJURXQG XWLOLWLHV EHIRUH GL.

BUHSDUH ZRUN VLW$HYRUKBSRHSHUDWLQJ
VWUXFWXUHV RUREMHFWY WKDW FRXO
DZD\GHEULV WKDW FRXOG PRYH XQH[S

$YRLG ERRP RUDUP FRQWDFW ZLWK RY
RURYHUKHDG HOHFVAY HRDPRY HQHQA SD U v

PDFKLQH RUORDG FORVHU WKDQ P W en vy w7 i RBUN GLMIH ARIR UGV

LQVXODWRU OHQJWK WR RYHUKHDG ZL

.HHS E\VWDQGHUV FOHD.W B DU W QB
DZD\IURP UDLVHG ERRPV DWWDFKPHQ
ORDGV $YRLG VZLQJLQJRU UDLVLQJE
ORDGV RYHU RU QHDU E\VWDQGHUV 8V
SHUVRQ WR NHHS YHKLFOHV DQG SHGH
VLIJQDO SHUVRQ LI PRYLQJ PDFKLQH LC
ZKHUH YLVLELOLW\ LV UHVWULFWHG $

YLHZ &RRUGLQDWHKDQG VLIQDOV EH...c.. v .

2SHUDWH RQO\ RQ VRDW& MRRWH.QIW K V
VXSSRUW PDFKLQH :KHQ ZRUNLQJ FOR
SRVLWLRQ WUDYHO PRWRUV DZD\ IURP

5HGXFH PDFKLQHERKRIS®G RSHUDWLQJ ZLWI
QHDU JURXQG ZKHQ REVWDFOHYV PD\ EF
VQRZUHPRYDO RUFOHDULQJPXG GLU
KLWWLQJ REVWDFOHV URFNV XQHYHC
FDQ FDXVH D VXGGHQ VWRS $0ZD\V ZH

:RUN 6LWH +D]DUGV

7

-8/

2812 2&7

2812 6(3

2812 $8*

.HHS 5SLGHUV 211l ODFKLQH
2Q0\DOORZRSHUDWRU RQ PDFKLQH

5LGHUV DUH VXEMHFW WR LQMXU\ 7K
EHFDXJKWEHWZHHQ PDFKLQH SDUWYV
REMHFWYV

5LGHUV PD\ REVWUXFW RSHUDWRU{V
WR RSHUDWH PDFKLQH VDIHO\

-8/

$+ 2812 -81

7
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6DIHW\22SHUDWLQJ 3UHFDXWLRQV

$YRLG DFNRYHU $FFLGHQWYV

%HIRUH PRYLQJPDFKLQH EH VXUH DOC
RIERWK WUDYHO DQG7WAUL@D SBXWKE D Q
GLUHFWO\IRU EHVW YLVLELOLW\ 8VH I
DOO DURXQG PDFKLQH .HHS ZLQGRZV
DGMXVWHG DQG LQ JRRGUHSDLU

%H FHUWDLQ WUDYHO DODUP LV ZRUNL
8VHDVLIQDO SHUVRQ ZKHQ EDFNLQJ LI

)

RUZKHQLQ FORVHRAKBWWHUNO SHUVRG Lw 1 Lire uw
DOO WLPHV 8VH SUHDUUDQJHG KDQG VLJQDOV WR FRPPXQLFDWH

7; ) -$1

2812 $8*

$YRLG ODFKLQH 7LS 2YHU
8VH VHDW EHOW DW DOO WLPHYV

'R QRW MXPS LI WKH P XRKLDIHOW [ESVX Q O
MXPS FOHDU DQG WKH PDFKLQH PD\ FU:

/IRDG DQG XQORDG IURP WUXFNYV RWHNVN U
VXUH WUXFN LV ZLGH HQRXJK DQG RQCL

8VH ORDGLQJUDPSVDQG DWWDFK WKH,

$YRLG WUXFNV ZLWK VWHHO EHGV EHF
HDVLO\RQ VWHHO

%H FDUHIXO RQVBIRHFWWD FDUH RQ VRI
RUIUR]JHQ JURXQG ODFKLQH PD\VOLS
FROQGLWLRQV :KHQ WUDYHOLQJ XS RU
EXFNHW RQ XSKLOO VLGH DQG MXVW DE

%HFDUHIXO ZLWK K&DLYQ DRDIBWVL]IH EX
OLIWLQJ KHDY\REMHFWV UHGXFHV PDF

DKHDY\ORDG RUVZLQJLQJLW RYHU VLunRn

PD\FDXVH PDFKLQH WR WLS

(QVXUH VROLGSRRW[\WUD FDUH ZKHQ R
QHDU EDQNV RUH[FDYDWLRQV WKDW P
PDFKLQH WR WLS RU IDOO

2 2 $35

2812 6(3

2812 6(3

31




6DIHW\22SHUDWLQJ 3UHFDXWLRQV

8VHG6SHFLDO &DUH :KHQ /LIWLQJ
IHYHU XVH WKLY PDFKLQH WR OLIW SHE

I1HYHU OLIW D ORDG DERYHDQRWKHU S
FOHDU RIDOO DUHDV ZKHUH D ORDG PL
'RQRWOHDYH WKH VHDW ZKHQ WKHUH

'R QRW H[FHHG OLIW FDSDFLW\OLPLWYV

) ) )
LQ WKLV PDQXDO ([WHQGLQJKHDY\OR ©
RYHU XQGHUFDUULDJH VLGH PD\FDXVh FUFPRLY R YW Lo I

HeSHFUDS &b UH YkHo /LiwLoa 2E
8VH SURSHU ULJJLQJWR DWWDFKDQG VWDELOL]JH ORDGV %H VXUH
VOLQJV RUFKDLQV KDYHDGHTXDWH FDSDFLW\DQG DUH LQ JRRG
FRQGLWLRQ 8VHWHWKHUOLQHV WRJXLGH ORDGVDQG SUHDUUDQJHG
KDQG VLJQDOV WR FRPPXQLFDWH ZLWK FR ZRUNHUYV

-~

2812 6(3

~

7; ( -8/

IHFW)\

$GGDQG 2SHUDWH $WWDFKPHQWWBDAHUHG RUUHFRPPHQGHG 9HU
$0ZD\V YHULI\ FRPSDWLELOLW\ RI DW\BBEQ’N&\HU E\QFGR%\%\%EWE%UQWUHVS

L1\ W
RQG

\RXU DXWKRUL]HG GHDOHU $GGLQJ X®D B8 URY®\GUI\W @ IDRKW B DKPHQW PDQXDO L

PD\DIIHFW PDFKLQH VWDELOLW)\ RU U H Q ¥ BVELDCAWW\ FDAMGDRDG DMWY ,Q D
KD]DUG IRURWKHUV QHDU WKH PDFKLREG REVWUXFWLRQV FDUHIXOO\RSH

(QVXUH WKDW D TXDOLILHG SHUVRQ L\EKL[QW(BEWﬂgLLVQWDL\E\V/VB%?PLh%Q/\fH RIPR
LQVWDOODWLRQ $GG JXDUGV WR PDFKLQH LI RSHUDWRU SURWHFWLRQ

7; ) ) (%

D DU
Uubw
WLR (
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6DIHW\20DLQWHQDQFH 3UHFDXWLRQV

SDUNDQG 3UHSDUH IRUB6HUYLFF / 3 \

‘DUQ RWKHUV RI VHSYOLZAHY BDNN DQG S

\RXU PDFKLQH IRUVHUYLFH RU UHSDLU

F3DUN PDFKLQH RQ D OHYHO VXUIDFH
DQG DWWDFKPHQWY WR WKH JURXQG Dﬂ
$30DFH SLORW VKXWRII OHYHU LQ 3ORI NOT
DQG UHPRYH NH\

0
JSWWDFK D 3'R1RW 2SHUDWH  WDJ LQ I nPEnATE

WKH RSHUDWRU VVWDWLRQ

BHFXUHO\VXSSRUW PDFKLQH RU DWWELC e
XQGHU LW

TR QRW VXSSRUW PDFKLQH ZLWK ERF
K\GUDXOLFDOO\DFWXDWHG DWWDF
TR QRW VXSSRUW PDFKLQH ZLWK FLQ
SLHFHV WKDW PD\ FUXPEOH RU FUXV
TR QRW VXSSRUW PDFKLQH ZLWK D V
GHYLFHV WKDW PD\ VOLS RXW RI SOTI

8QGHUVWDQG VHUYLFH SURFHGXUHYV
.HHS VHUYLFH DUHD FOHDQ DQG GU\
ZKHQHYHU WKH HQJLQH PXVW EH UXQ!

2 2 $35

2812 $8*

76

6HUYLFH &RROLQJ 6\VWHP 6DIHC

([SORVLYH UHOHDVH RIIOXLGV IURP Sl
VI\VWHP FDQ FDXVH VHULRXV EXUQYV

6KXW RIITHQJLQH 2QO\VUHPRYHILOOHL
WR WRXFK ZLWK EDUH KDQGV 60RZO\ (
WR UHOLHYH SUHVVXUH EHIRUH UHPRY

2812 $35

76

'; 5&%3 -81
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6DIHW\20DLQWHQDQFH 3UHFDXWLRQV

SHPRYH 3DLQW %HIRUH :HOGLQJ
$YRLG SRWHQWLDOO\WR[LFIXPHV DQC

DIDUGRXV IXPHV FDQ EHJHQHUDWHG
EVZHOGLQJ VROGHULQJ RU XVLQJD W

SHPRYH SDLQW EHIRUH KHDWLQJ

t5HPRYH SDLQW D PLQLPXP Rl PP L
WR EH DIIHFWHG E\ KHDWLQJ ,I SDLQ
ZHDU DQ DSSURYHG UHVSLUDWRU EH|I
+1\RX VDQG RU JULQG SDLQW DYRLG |
'"HDU DQ DSSURYHG UHVSLUDWRU

+ 1 \RX XVH VROYHQW RU SDLOQW VWULSSHU UHPRYH VWULSSHU ZLWK
VRDSDQGZDWHUEHIRUHZHOGLQJ5HPRYHVROYHQWRU

SDLQW VWULSSHU FRQWDLQHUV DQG

IURP DUHD $OORZ IXPHV WR GLVSHU@{%@&&??@ ﬁg? \Bﬁ’&{/l&bQ/\PvaHc
EHIRUH ZHOGLQJ RU KHDWLQJ

'R QRW XVH D FKORULQDWHG VROYHQWUGBYUHBYZRHYY 2RESREYHW SUR
ZLOO WDNH SODFH

2812 $35

76

', 3%,17 -8/

DO Y

SHU!

ODNH :HOGLQJ5HSDLUV 6DIHO\

,03257%$17 'LVDEOH HOHFWULFDO SRZH
ZHOGLQJ 7XUQ RII PDLQ EDWWHU\
RU GLVFRQQHFW SRVLWLYH EDWWI|I
6HSDUDWH KDUQHVYVY FRQQHFWRUYV
YHKLFOH PLFURSURFHVVRUV

2812 $35

$YRLG ZHOGLQJ RU KHDWLQJ QHDU SUF
JODPPDEOH VSUD\ PD\UHVXOW DQG FD. o< = "
SUHVVXUL]HG OLQHV IDLO DV D UHVXOW RI KHDWLQJ 'RQRW OHW KHDW

JREH\RQG ZRUN DUHD WR QHDUE\ SUHVVXULIHG QL
Q Q ODN V]XUHWIQHUH LVJRRG YHQWLOD

5HPRYH SDLQW SURSHUO\ 'R QRW LQKDQG SDR QW FEXMNHRIU KABHPWHQW ZKHQ
8VH D TXDOLILHG ZHOGLQJ WHFKQLFLDQ IRUVWUXFWXUDO UHSDLUV

7, ' $35

W LR G
7HOC

'"ULYH OHWDO 3LQV 6DIHO\
$0zZD\V ZHDU SURWHFWLYH JRJJOHV RL

S ‘
RWKHU SURWHFWLYH HTXLSPHQW EHIR /o
SsbuUwyv +DPPHULQJKDUGHQHG PHWDO /Y
EXFNHW WHHWK PD\ GLVORGJH FKLSV L /

8VH D VRIWKDPPHU RUD EUDVV EDU EH
REMHFW WR SUHYHQW FKLSSLQJ . ~

2812 $35
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6DIHW\26DIHW\ 6LJQV

6DIHW\ 6LJQYV

4\ WARNING

& AVOID SERIOUS CRUSHING INJURY FROM BOOM
NEVER place any part of body beyond window bars or frame. It could be crushed by the boom if boom

control lever is accidentally bumped or otherwise engaged.
DO NOT remove window bars. It window is missing or broken, replace immediately.

T146668

[ ACAUTION

Alternate control ‘ ‘

patterns are
available for this
machine. Always
verify control
response before
operating.

4 CAUTION

To prevent injury from the
front window falling, lock

window in place with the
lock pin. T187535

T188680

PRESSURIZED
DO NOT OPEN HOT
Remove Slowly

15 P51
ATIT3810

Serious injury or death
can result from contact

with electric lines.

Never move any part of
unit or load closer to
electric line than 3M

(10 FT.) plus twice the line
insulator length.

A CAUTION

AVOID DEATH OR SERIOUS INJURY - READ AND UNDERSTAND THE
OPERATCR'S MANUAL AND SAFETY MANUAL PRIOR TO OPERATING
THIS MACHINE.

Controls may be changed for attachment or operator preference. Try
cantrol pattern hefore operating.

Atways lower working tools to the ground and engage
hydraulic control fockout lover boforo leaving operator's seat.

Keep riders off machine..

Avoid contact between hoom/attachments and overhead ebstacles
whenever operating, travefing or transparting machire.

Keep bystanders clear of machine; especialty before moving boom,
swinging upperstructure or traveting.

Upperstructure position aflects travel direction. Try pedals o levers to
delermine travel direction before moving machine,

Avoid tipping - Do not lift or move objects that exceed machine stabhity.

Avoid parking machine on an incline. Tissner

A CAUTION

PRESSURIZED TANK
CAP REMOVAL

1. Insert 4 mm

degross to roliovs pressuro.
Pressure may suddenly couse cap
to lift off tank.
3. To replace, align notches
and turn clockwise.
Tierrio

A\ DANGER

Start only from
seat in park or
neutral.
Starting in gear
Kills.

Operator may
swing or reverse
machine

STAY CLEAR

2 0%$5

2
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6DIHW\26DIHW\ 6LJQV

6DIHW\6LIJQV ,QVWDOOHG LQ &DE?+\GUDXOLF &RXSOHU?,I

CLEARANCE HAZARD!
COUPLER MOUNTED AND SOME
DIRECT MOUNTED ATTACHMENTS
COULD POSSIBLY CONTACT CAB
OR BOOM.

MAINTAIN CLEARANCE BETWEEN
ATTACHMENT, CAB AND BOOM.

AS7967

(Coupler Is locked)

CORRECT LOCKING
POSITION OF LINK PIN

N \* & C\\\
N A
\ A \%

% VWA RINII
CRUSH HAZARD!

GROUND TEST REQUIRED!
BEFORE USING THE ATTACHMENT,

PERFORM A GROUND TEST TO VERIFY

IT IS PROPERLY LOCKED TO THE COUPLER.
PLACE ATTACHMENT FLAT ONTHE
GROUND. WHILE APPLYING SLIGHT DOWN
PRESSURE, TRY TO UNCURL THE
ATTACHMENT.

THE ATTACHMENT SHOULD STAY INTIGHT
CONTACT WITH THE COUPLER WITH LITTLE

OR NO MOVEMENT.

W\

NES

AL

A57965

TX1025651

s\

AW,

§§ .\O\‘g

SR

CRUSH HAZARD!
Improperly locked attachment could release and cause serious injury or death.
Do not operate attachment when supplemental lock is primary locking device.
* Release supplemental lock by going to full curl before picking up the

attachment.

\

bl

-

* Engage supplemental lock by moving toggle switch to lock position and
extending bucket cylinder and holding until locking plate wedges under
attachment pin. Uncurl the bucket.

Make sure locking plate is tight under attachment pin.

Supplemental lock must be engaged before using the coupler.

A58270

y

N
g\\w

TARNING \\\\

CRUSH HAZARD!
ATTACHMENT MAY DROP
WITHOUT WARNING IF NOT
PROPERLY ATTACHED.
CONSULT OWNERS MANUAL
FOR PROPER INSTALLATION
PROCEDURES.

TO LOCK GOUPLER
. Engage front hook on
pin
LOCK £ UNLOCK

. Rotate to full-curl positign.
Move switch to lock '
position.

Holdin fulkcurl QY]
position for 5 seconds. '

LOCK X UNLOCK

. Slowly uncurl coupler.
Visually verify supplemental
lock contacts locking (@ X
plate. A
Visually verify lock plate (@ L\
is behind attachment pin. ~48
LOCK .. UNLOCK

. Continue to slowly
uncurl coupler. %
Verify attachmentis &/}
properly locked. &3»

LOCK .. UNLOCK

TO UNLOCK COUPLER

1. Keep attachment i
close to ground “- &,
LOCK & UNLOCK \__/

. Rotate coupler to full-
curl position to (Ll
release supplemental ¥ Q )
LOCK & UNLOCK

. Move lock to unlock
posrllun
Hold in fullcur
position
for 5 seconds.
LOCK £ UNLOCK

. Slowly uncur coupler.
Attachment will
release from hooks.

LOCK £ UNLOCK

\\

03%5

(TXL

-8/

SSH
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6DIHW\26DIHW\ 6LJQV

6DIHW\ 6LJQV ,QVWDOOHG RQ +\GUDXOLF

&RXSOHU?2,|

(TXLSSHG

CLEARANCE HAZARD!
COUPLER MOUNTED AND SOME
DIRECT MOUNTED ATTACHMENTS
COULD POSSIBLY CONTACT CAB
OR BOOM.

MAINTAIN CLEARANCE BETWEEN
ATTACHMENT, CAB AND BOOM.

POSITION OF LINK PIN

(Coupler Is locked)

3
{18 ‘\‘\

&\ \\\\\\\\\

CRUSH HAZARD!

\\%

el

X

Improperly locked attachment could release and cause serious injury or death.

Do not operate attachment when supplemental lock is primary locking device.
* Release supplemental lock by going to full curl before picking up the

attachment.

* Engage supplemental lock by moving toggle switch to lock position and
extending bucket cylinder and holding until locking plate wedges under

attachment pin. Uncurl the bucket.

Make sure locking plate is tight under attachment pin.

Supplemental lock must be engaged before using the coupler.

A58270

A WARNI

N ¥ N N
A WARNING

Wb
CRUSH HAZARD!

GROUND TEST REQUIRED!
BEFORE USING THE ATTACHMENT,
PERFORM A GROUND TESTTO VERIFY

IT IS PROPERLY LOCKED TO THE COUPLER.

PLACE ATTACHMENT FLAT ONTHE
GROUND. WHILE APPLYING SLIGHT DOWN
PRESSURE, TRY TO UNCURL THE
ATTACHMENT.

THE ATTACHMENT SHOULD STAY INTIGHT
CONTACT WITH THE COUPLER WITH LITTLE
OR NO MOVEMENT.

A57965

A M

Q&x«§§\\

CRUSH HAZARD!
ATTACHMENT MAY DROP

AR

N k WITHOUT WARNING IF NOT

TO LOCK COUPLER

. Engage front hook on
pin
LOCK £ UNLOCK

LOCK X UNLOCK

. Slowly uncur coupler.
Visually verify supplemental
lock contacts locking
plate.
Visually verify lock plate

TX1025651

is behind attachment pin.
LOCK o UNLOCK
. Continue to slowly
uncurl coupler. b,
Verify attachment is ‘y(c‘
properly locked. &%
UNLOCK

LOCK

. Rotate to full-curl positign.
Move swilch to lock '
position.

Holdin fullcurl 4T
position for 5 seconds. '

PROPERLY ATTACHED.
CONSULT OWNERS MANUAL
FOR PROPER INSTALLATION
PROCEDURES.

TO UNLOCK COUPLER

1. Keep attachment /9
close to ground !K- %,
LOCK & UNLOCK S/

. Rotate coupler to full-
curl position to v
release supplemental &/
LOCK & UNLOCK

. Move lock to unlock
position.
Hold in full-curl
position
for 5 seconds.
LOCK £ UNLOCK

. Slowly uncur coupler.
Attachment will
release from hooks.

LOCK £ UNLOCK

\\\\

-8/

~

6DIHW\ 6LJQV ,QVWDOOHG LQ &DE2+\GUDXOLF &RXSOHU?2,l (TXLSSH

&RQWLQXHG RQ QH[W SDJH

-81
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6DIHW\26DIHW\ 6LJQV

,QVWDOO IRXU ZDUQLQJ GHFDOV WR ULJKW ZLQGRZ LQVLGH RI
FDE QH[W WR HOHFWULFDO ER]

-81

\\:\\\ \M N ﬂ\
| AWARNING \

CRUSH HAZARD!

Improperly locked attachment could release and cause serious injury or death.
Do not operate attachment when supplemental lock is primary locking device.
* Release supplemental lock by going to full curl before picking up the

attachment.
* Engage supplemental lock by moving toggle switch to lock position and

extending bucket cylinder and holding until locking plate wedges under

attachment pin. Uncurl the bucket.
Make sure locking plate is tight under attachment pin.
Supplemental lock must be engaged before using the coupler.

-8/

TX1025652
6DIHW\ /DEHO RQ +\GUDXOLF &RXSOHU

2:DUQLQJ 'HFDO

,QVWDOO ZDUQLQJ GHFDOV WR ERWK VLGHV RI K\GUDXOLF
FRXSOHU DV VKRZQ

-81
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ZSFHJDVVLR(Q?ZSFHJDVVRLJ\/6VVDQVLR(Q

3HGDOV /HYHUV DQG 3DQHOV

2/HIW &RQWURO /HYHU2 6 RU@FK 3DQHO
6ZLWFK RQ WRS RI OHHNBZLWFK

2/HIW 7UDYHO 3HGDO 2%DFNILOO %ODGH /HY
2/HIW JUDYHO /HYHU (TXLSSHG

25LJKW 7UDYHO /HYHU 2 $LU & RQGLWLRQHU 3D
25LJKW 7UDYHO 3HGDO (TXLSSHG

25LJKW &RQWURO /HYHB®&DE 'RRUS5HOHDVH /H®

20RQLWRU 3DQHO 25DGLR
23LORW &RQWURO 6KXYV

-$1

2812
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

ORQLWRU 3DQHO @ @
2(QJLQH &RRODQW 2+\GUDXOLF 2LO )LOWHU
7THPSHUDWXUH *DXJH S5HVWULFWLRQ ,QGLFDWRU?2?,
2)XHO *DXJH (TXLSSHG
2'LVSOD\6HOHFW 6 ZLWFKQJLQH 2LO 3UHVVXUH
26HW 6ZLWEFK ,QGLFDWRU

2:RUN ORGH 6ZLWFK 23UH +HDW ,QGLFDWRU (18
2)XHO /HYHO ,QGLFDWRUXVHG
2$LU )LOWHU 5HVWULFW(QIRIQQH &RRODQW
,QGLFDWRU 7HPSHUDWXUH ,QGLFD
2$OWHUQDWRU 9ROWD PHL DGR G BHWRELFDWRU
2&KHFN (QJLQH ,QGLFDWRNWWDFKPHQW ORGH
,QGLFDWRU QRWXVH
20RQLWRU 'LVSOD\
2$XWR ,GOH ,QGLFDWRU
2$XWR $FFHOHUDWLRQ L

' QGLFDWRU _,._._ O~ f \WORKMODE
o
12
1D

0$<

0$5

2g12
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

ORQLWRU 3DQHO )XQFWLRQV
(QILQH &RRODQW 7HPSHUDWXUH *DXJH ¢roG RLO ORZ RLO OHYHO RU H[WUHPH
,03257$17 ,1 QHHGOH SRLQWV WR 5(° JRQHMSHEBWLRQ PD\ FDXVH LQGLFDWRU WR OLJ
HQJLQH WR EULQJ EDFN QHHGOH WR *5((1
]JRQH EHIRUH VWRSSLQJ HQJLQH | GHWHGtHDP W , Q G RMDXWRHG
FRQWLQXHV WR ULVH VWRS HQJLQH 3, o4 ¢ RRODQW 7THPSHUDWXUH ,QGLFDWR
)XHO *DX)XHO PDFKLQH EHIRUH QHHG®3: §HOFK#VIZ7 VWRS HQJLQH ZKHQ FRRODQW
'LVSOD\ 6HOHFWWHYWRFELWFK WR GLVS P?{& DWXHUH OhJKvg,_'T%FI;HDVGRDQQFBUUVXSPHSQHJ
OHWHU 7ULS OHWHU RU 7ULS OHWHU LQ >D WL Ih%wr’vg\éRQGv  WEBSHUDWX
RUGHU RQ WKH PRQLWRU GLVSOD\ FRQWLQXHV WR VWD\ 21 VWRS HQJLQH
6HW 6ZLBWFHKYVV VZLWFK WR FKDQJH VHWWLQJV LQ 7ULS
OHWHU RU 7ULS OHWHU ,QGLFDWRU ZLOO OLJKW DQG EX]JHU ZLOO VRX!
FRRODQW RYHUKHDWYV 5HGXFH ORDG LPPHGLE
‘RUNORGH 6ZBWHYXY VZLWFK WR VHOHBWL'G ) PREVORZ LGOH IRU  VHFRQGNM ,QVSHF
JXHO JHYHO ,0EL.GEDRORER U ZLOO OLJBE&\EOgL@ﬁBUDGLD'\\INRU &KHFN FRRODQW OHYHO L
DSSUR[LPDWHO\ OLWHUV JDO RI IXHORUHPD WP
$LU )LOWHU 5HVWU|_F,WGIRQD,WBU@\ﬁg%ﬁ%f@ﬁﬂdggb\/?g\‘-mmw'qUZLOOOL‘KWZKHQ
ZKHQ WKH DLU ILOWHU HOHPHQWYV DU M6
$OWHUQDWRU 9ROWQ GH FO &/RADILRW 0t YW ZKRRQW ORGHRWSX¥B®W RU
QR RUORZDOWHUQDWRU RXWSXW ORQLWRU 'LLYGDD\V +RXU OHWHU [FULS OHW
&KHFN (QJLQH ,Q®FICADRRU ZL0OO | ORGPy PHWHU LQIRUPDWLRQ
WKHHQJLQH GHUDWH UHDFKHV GXH WEXWHRH , RO RGIGHAVWBRIR U ZLOO OLJKW ZKHQ
FRQGLWLRQV /RZIXHO SUHVVXUH KLIXWRHOGW HPEXWRWXBEHOHUDWLRQ VZLWFK LV
FUDQN VHQVRU IDXOW GHIHFWLYH IXHRQ VRMHE W ISR SWP R ¢&8 QRW PDWRU ZILlOO 10D VK
IDLOXUHLQ (&8 WR LQMHFWLRQ SXPS (MR FBEWRCAO-FEOWLRRWYU DXWR LGOH RUDXWR D
+\GUDXOLF 2L0 )LOWHU 5sHVWULFWPRYHRBGLREWRBWHEC
(TXLSSH@GLFDWRU ZLOO OLJKW ZKHQ P D¢ RQWKR CHEIFXH@UHUID W Wdh IFEIVFRW RIUQ O OLJKW
HOHPHQW LV UHVWULFWHG ZKHQ WKH DXWR LGOH DXWR DFFHOH[UDWLRQ \
WKHS$ $ SRVLWLRQ ,QGLFDWRU ZLOO|IODVK ZK
(QILQH 2LO BUHVVXUH ,QGLFDWRU hhe pxWR DFFHOHUDWLRQ PRGH LV DOUHDG\ ©
,03257$17 ,l HQJLQH RLO SUHVVXUH OLJKW FRPHV RQ
ZKLOH RSHUDWLQJ VWRS HQJLQH LPPHGLDWHO\
JQGLFDWRU ZLOO OLJKW DQG EX]]HU ZLOO VRXQG ZKHQ HQJLQH RLO
SUHVVXUH LV ORZ 6WRS HQJLQH LPPHGLDWHO\
7; & 0$<
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

JURQW 6ZLWFK 3DQHO

2(QJLQH 6SHHG 'LDO 27UDYHO 6SHHG 6ZLWFK
2$XWR ,GOH $XWR 22SHUDWLQJ /LIKWV 6ZLWFK

$FFHOHUDWLRQ 6ZLWFIXKVKHU :LSHU 6ZLWFK
23RZHU ORGH 6ZLWFK

bbb b bo

-$1

(&
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

JURQW 6ZLWFK 3DQHO )XQFWLRQV

H %%Q%FUHDVH
HQJLQH VSHHG RU FRXQWHUFORFN ZLVH HFUHDVH HQJLQH
VSHHG 8VH 3 PRGH ZKHQ JHQHUDO GLJJLQJ Z

$XWR ,GOH $XWR $FFHOHW@nQpLg@}@LRP\ ORG
PRYHDXWR LGOH DXWR DFFHOHUDWLRQ VZLWFK WR $ , $XWR LGOH

LQGLFDWRU ZLOO OLJKW ZKHQ DXWR 1B¥@H PRE®R WR LPSURYH IXHO HIILFLH

7KH HQJLQH zL00 UXQ DW WKH HQILQ VSRR EYES VIR R PSRV HQFH LQ

VHFRQGV DIWHU WXUQLQJNH\VZLWFK 2T UTKHHDXER i GTXELAWFRIHWPF K WR V H(
ZLOO WKHQ VORZ WKH HQJLQH WR DXWRORGZ W HR G LB DANSHI G

7KH DXWR LGOH FLUFXLW DXWRPDWLFDQONUBWX6H VLH Q WxQé@g WaHMG K WR ||
DIWHU VHFRQGV ZKHQ FRQWURO OH YW H WIXWH) SREDFESIHGULDONVQ DX WU DIOW 0 R Q

SRVLWLR

Q 7XUQ OLIJKW VZLWFK WR VHFRQG SRV
(QIJLQHVSHHG LQFUHDVHY WR HQJLQHFDFHHIII e WO YHI®/ WS QU EWHQJI OLIJKW
DOQ\FRQWURO OHYHU LV RSHUDWHG JR RII

LWK HQJLQH RQ PRYHDXWR LGOH DXW:R S+ 8 DIHUBRW R DLW R RVEEY VHY HU
WR $$ $XWR DFFHOHUDWLRQ LQGLFD\éV)F;U ZLOO OLJKW

(QJLQH 6SHHGXUMOGLDO FORFNZLV

'LSHU DXWRPDWLFDOO\ VWRSYV
(QJILQH USP ZLOO FKDQJH GHSHQG L QJUROWSIHHBHGELDO VHWWLQJ

DQG SRVLWLRQ RIFRQWURO OHYHUV 7\SLFDOO\ XVHG IRU JUDGL\BJ
RSHUDWLRQV 17 :LSHU RSHUDWHYV LQWHUPLWW

VHOHFWHG E\ WKH VZLWFK SRVLWLRQ
7XUQ DXWR LGOH DXWR DFFHOHUDWLRQ VZLWFK Z%é) DQ%G VHW
HQJLQH VSHHG GLDO WR LPSURYH PDFKLQH'ERBWBRBYBVWHYIERRHWQXRXV(

ZRUNDUHDV ORDGLQJDQG XQORDGLQJ7( 7KkH ZLSHU DQG ZDVKHU GR QRW

3RZHU ORGH 6 DRWFHKVZLWFK WR VHOHFW hX§FHU IURQW ZLQGRZ LV FRHP
VSHHG PRGH $ODUP ZLOO VRXQG LI HLWKHU zZD

RSHUDWHG ZLWK WKH ZLQGRZ RS
+ 3 +LJK 3RZHU ORGH

:DV
8VH + 3 PRGH ZKHQ H[WUD KRUVH SRZBY
UROOLQJLQ WKHDUP LQ H[FDYDWLRQVZR

KHU 6ZL3WKRKK DQG KROG VZLWFK W
E\M1HOHEGC IRWRW KROG GRZQ VZL
GV

-$1

RUN LV QH

QF\DQG U
HQJLQH V

HFW IDVYV

LUVW SRV
[ WRU SDQ

WLRQ WR
ORQLWR

DO SRVLW
RSHUDWL

HQWO\ DW

D\

RSHUDWF
SOHWHO\
VKHU RU .

HQ

R VTXLUW
WFK IRU P

SHDU 6ZLWFK 3DQHO

/ILIKWHRW RSHUDWRU FRQYHQLHQFH
DVDHOHFWULFDO SRUW IRUVHUYLFHTI
DSSOLDQFHV

$FFHVVRU\ 3RZHU BROW DPS HOHFV
SURYLGHG IRUVHUYLFHDQG PDLQWHQ

Ty

2/LIKWHU 2$FFHVVRU\ 3RZHU 3RU\

2812 2&7

2&7
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

+RUQ
+RUQ VZLWFK LVORFDWHG RQ WRS R

el —
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0000l o000
00000000

——

2812 0$5

7; &($ -$1

SBLORW &RQWURO 6KXWRII /HYHU

7KH SLORW FRQWURO VKXWRII OHYHU

SUHVVXUH WR DOO SLORW FRQWURO Y|
VKXWRIITOHYHU LV LQ ORFNHG EDFN S
QRWPRYHLIDOHYHURUSHGDO LV DFF

$0ZD\V SXOO SLORW FRQWURO VKXWRI
ZKHQ \RX VWRS WKHHQJLQH RUOHDYH

3XVK SLORW FRQWURO VKXWRII OHYHU
SRVLWLRQ WR RSHUDWH PDFKLQH

23LORW &RQWURO 6KXWRII/HYHU

7; & 0$<

7TUDYHO $ODUP DQG 7TUDYHO $0OD

7KH WUDYHO DODUP VRXQGYV ZKHQ D WI
LVDFWLYDWHG DQG ZLOO FRQWLQXH D
PRYLQJ :KHQ WUDYHO PRWLRQ VWRSYV
LV UHVHW

$IWHU WKHLQLWLDO VHFRQGDODUP
GHSUHVVLQJ WKH WUDYHO DODUP FDQ

,03257$17 ,I DODUP LV QRW RSHUDWLQ
QRUPDO WUDQVSRUW RULIDODUP
HQJLQH LV UXQQLQJDQG PDFKLQH
VHH \RXU DXWKRUL]JHG GHDOHU

27UDYHO $ODUP &DQFHO 6ZLWFK

(&

2812

2812 0$5
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

&DE +HDWHU DQG $LU &RQGLWLRQHU

%ORZHU 2)) 6 BIUMNVK/ 2)) VZLWFK WR WXUQ EORZHU
RII :KHQ EORZHU 2)) VZLWFK LV SUHVVHG (1)o(@Lvs(3)

LQ ERWK WKHDXWRDQG PDQXDO PRGH

%ORZHU )DQ 6SHHG SUHWV EKB®ORZHU VZ
WR VHOHFW GHVLUHG EORZHU IDQ VSH
ZLOO EH GLVSOD\HG RQ WKH ERWWRP RI

ORQLWRU 'L'VYSDD\V EORZHU IDQ VSH
DLUYHQW DQG WHPSHUDWXUH VHWWLQJ

7THPSHUDWXUH &RQWBRABWZMEZEWRYXHY (9) (8)
WR VHW WHPSHUDWXUH 7KH WHPSHUDWX ZLOO EH GLVSOD\HG
RQ WKH FHQWHU RI WKH PRQLWRU GLVSOD\ 3UHVV ERWK 3A" DQG
3Y" VZLWFKHV DW WKH VDPH WLPH DQG KROG IRU VHFR

FKDQJH WKH WHPSHUDWXUH PRGH &HQWH@%%@%&%ﬂé@@;ﬁm%ﬁwiiwm

2812 0%5

ORGH 6ZLWBKVV WR VHOHFW GHVLUHG? WSOoDby  2JUHVK SLU ORGH 6ZLW
6HOHFWHG DLU YHQW LV GLVSOD\HG RQ % Kl!i: ROWRUPREGLWREPWEQI ORE
GLVSOD\ 20RGH 6ZLWFK DLUIORZ WR

IUR QG UHDU YHQWV DQG
$872 %$ & 6ZLVBBK VYV $872 VZLWFK WR WXUlQ%FSVWHU YHQW

DQG $ & LQGLFDWRUV RQ $LUIORZ LQ WHPSHUDWXUH DW WKH
YHQW EORZHU VSHHG YHQW ORFDWLRQVDQGIUHVKDLU SRUW DUH

DXWRPDWLFDOO\FRQWUROOHG 3UHVV %%%V&Z%%E%%ggw%vaRgﬁWURo V Z

RITLQGLFDWRU OLIJKW DQG VHOHFW PDQ

FK
HG6ZLWFK

LWFK WR

WHPSHUDWXUH DW WKH YHQW EORZHU VEHHG/ FRQMW \OARMDAKLIRQVGIHYGUHG YHQW DLU

IUHVK DLU SRUW FDQ EH PDQXDOO\VHOHFWHG

3UHVV EORZHU VZLWFK WR VHOHFW GHVLUH

$ & 6ZLWHKU FRQGLWLRQHU ZLOO WXUQ RQ ZKHQ $
VZLWFK LV SUHVVHG DQG IDQ GLVSOD\ R \V}m VEWF&WH(UD\HJLWFLVZLWFKWR

RQ $ & LQGLFDWRU ZLOO DOVR OLJKW TUHVK
JUHVK $LU ORGH3UZHWW¥ KUHVK DLU PRG#VEN\)é/MU LUFXODWLQJ PRGH VZLW

UFLUFXODWLRQ PRGH

PDLQWDL

FK WR PD
WR RSHQ IUHVK DLU YHQW DQG URXWH RXWWWVERGBEBYWWR WKH FbEFXODWLRQ PRGH
' QGLFDWRU ZLOO DOVR OLJKW 3UHVV WHPSHUDWXUH FRQWURO VZLWFKHV

S5HFLUFXODWLQJORGHWZIUMFKUFXODWIZWFieY WR DGMXVW FDE WHPSHYUDWXUH

VZLWFK WR FORVH IUHVK DLU YHQW DQ@IBIRQ/WW%%LDL{NQQBHDG\ LQ

FDE ,QGLFDWRU ZLOO DOVR OLJKW

B3UHVV $872 VZLWFK 7HPSHUDWXUH FRQWUR

&DE +HDWHU 2SHUDWLRQ RXWU SUHVV $872 VZLWFK DJDLQ DQ
3UHVV $872 VRIMSRKHVYV $872 VZLWFK DIDLQv WHPSHUDWXUH FROWURO V2

DQG
BUHVY IUHVK DLU YHOW VZLWFK WR
3UHVV WHPSHUDWXUH FRQWURO VZLWHRKWR VHW WHPSHU

3UHVV PRGH VZLWFK IRU GHVLUHG YHQWPLYPRBZ VZLWEK WR VHOHEW W
3UHVV EORZHU VZLWFK WR VHOHFW GRYBUHEPHFORTUWW SHHG

3UHVV IUHVK DLUPRGH VZLWFK WR PD%?M/%S‘{‘Q WKH QBGWHEBL % W Y
WKH IUHVK DLU FLUFXODWLRQ PRGH QWURO DLUIORZ G

3UHVV UHFLUFXODWLQJ PRGH VZLWFK3\HH\¢>\b CQ'/\B§U%W¥1UE&L6RQWURO V3
VXFWLRQ SRUW LQ WKH FLUFXODWLRQ'E GMX FDE WHPSH

VW
3UHVV WHPSHUDWXUH FRQWURO VZLV\?#K*H/\)/lﬂ‘C?@GVLZéW KRQLIZLQGRZV E
VZLWFKHV WR DGMXVW FDE WHPSHUDWXHBKPLGLINLQJ LV UHTXLUHG

$LU &RQGLWLRQHU 2SHUDWLRQ

BUHVV $872 VZLWFK 7KH $872 DQ
ZLOO QUIXKWHVYV $872 VZLWFK DJD

$ &LQGLFDWRUV

G
LWFK WR
VHOHFW I

KHIURQW
HQW DQG
7LWFKHV

JDW XUH
HFRPH FO

G
LQ DQG

&RQWLQXHG RQ QH[W SDJH 7; &(% -81
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

7, & (% -81 |

&DE+HDMHHJDQG$LU&RQGLWLF? UORQ#WR%
' ' 2 ,QFD RUH WKDQ RQH IDXOW
LVSOD\'LDJQRVWLF )XQFWLRQ {:LSVKHU?»A'RUSY'VSLWQFKWRGL\

3UHVV ERWK A" DQG 3Y  WHPSHUDWXUH FRQWKRIOPRRALMRWH G IDMBE OD\ LQ RU
WKH VDPH WLPH DQG KROG IRU VHFRQGV ZLWK WKH EORZHU

IDQ WXUQHG 2)) WR GLVSOD\ WKH RSHUIDPR\Q D XRY EIRGIHRVQB/URY kW HFWHG W
VHQVRUV DQG GDPSHUV DV VKRZQ EHOR%U DXWKRUL]JHG GHDOHU

ORQLWRU 'LVSOD\

&RGH 'LVSOD\HG )DXOW

(2 IR IDXOW

( %URNHQ UHFLUFXODWLRQDLU VHQVRU

[( 6KRUW FLUFXLWHG UHFLUFXODWLRQ DLU
VHQVRU

( %URNHQ IUHVK DLU VHQVRU

( 6KRUW FLUFXLWHG IUHVK DDLU VHQVRU

( %URNHQ FRRODQW WHPSHUDWXUH
VHQVRU

( 6KRUW FLUFXLWHG FRRODQW
WHPSHUDWXUH VHQVRU

6KRUW FLUFXLWHG LQVRODWLRQ VHQVRU
%URNHQ DLU YHQW VHQVRU

6KRUW FLUFXLWHG DLU YHQW VHQVRU

$EQRUPDO DLU PL[ GD|PSHU

(
(
(
( $EQRUPDO DLU YHQW GDPSHU
(
(

$EQRUPDO UHFLUFXODWLRQ DQG IUHVK
DLU GDPSHU

( $EQRUPDO UHIULJHUDQW SUHVVXUH

LV G|
SOD
GHU

VKUR

2SHUDWLQJ $0 )0O5DGLR G) @)
BUHVV SRZHU VZLWFK WR WXUQ UDG

SUHVV RQH RI WXQLQJ VZLWFKHV  XQr= @
UHDFKHG 7R SUHVHW D VWDWLRQ VHC [umwmmJ[G)][ ]C
TUNC

DIsp

XVLQIWXQLQJVZLWFKHY 3UHVV DQG l"" HEe

IRUPRUH WKDQ VHFRQGV XQWLO DQ H
7KHIUHTXHQF\ RI WKH SUHVHW VWD WL
GLJLWDO GLVSOD\ [[C‘_)]I |[©]f®][@J°°°[”} -

{__
BHWWLQJ 7KH &ORFN 7 7

[T
127( ,Q RUGHU WR VHW WKH FORFN GL@ ‘ ® é) !

PXVW EHLQ WKH WLPH GLVSOD\ PR _ "

(&

2812

KLOH SUHVVLQJ GLVSOD\PRGH FKDQJH VZLWEFK XVH WLPH

VHW VZLWFKHV  DQG VHW VZLWFK — WRRZHW GUNE £ OFORRIOWOMLRQ 3L HY HWY
&RQW 2'LJLWDO 'LVSOD\

3UHVV VHW VZLWFK  WR UHVHW WKH P CRRW éﬂzga"WKFVK\EW\\AWB?f;NH%ZHLVVVVZgLWFKHV

3UHVV WLPH VHW VZLWFK ODEHOHG W R V$RWRE RTUWEERWY K R X U
2'LVSOD\ ORGH &KDQJH

3UHVV WLPH VHW VZLWFK ODEHOHG WR VAWFRUUHFW PLQXWH

7 & -$1
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

BHFRQGDU\ ([LW 7RRO

,03257$17 )256(&21'$5< (;,7 8VH WRRO
EUHDN ZLQGRZ $0ZD\V NHHS WRRC

26HFRQGDU\ ([LW 7RRO

2SHQLQJ 8SSHU JURQW 6HFRQG
'LQGRZ

127( 7KH ZDVKHU DQG ZLSHU FDQQRW
WKH XSSHU IURQW ZLQGRZ RSHQHC

e

3UHVV ORFN UHOHDVH OHYHU

2/RFN5HOHDVH /HYHU

(&

2812

'KLOH KROGLQJ WKH XSSHU DQG ORZ
ZLQGRZ SXOO ZLQGRZ XS DQG EDFN
DXWR ORFN IRUFRQYHQLHQW VWR

A&$87,21 SUHYHQW SRVVLEOH LQMXU

FORVLQJ '2127 UHO\RQ DXWR ORFN N{ —

WKH ZLQGRZ LQ WKH XS SRVLWLRQ
WKH SLQ LQ WKH FDE IUDPH ERVYV KF <2l>

60LGH WKH ORFN SLQ LQWR WKH F
WXUQ WR ORFN

A&$87,21 B3UHYHQW SRVVLEOH LQMXU:iunr cLuone
FORVLQJ 8SSHUIURQW ZLQGRZ FRPHV GRZQ YHU\

IRUFHIXOO\ &0ORVH ZLQGRZ RQO\ ZKU&%&Y\@{\/&FQJ RQ
RSHUDWRUYfYV VHDW *XLGH ZLQGRZ G \% Z0\

2/REN 3LQ

-$1

(&

2812
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

5HPRYLQJ $QG 6WRULQJ/RZHU )

127( 8SSHU IURQW ZLQGRZ PXVW EH UI
ORZHU IURQW ZLQGRZ FDQ EH UHPF

:KLOH SXOOLQJLQRQ ZLQGRZ UDLYV

(&

2812

6WRUH ZLQGRZ LQ UHDU OHIW VWRU
SURWHFWRUV DQG DV VKRZQ j

127( ,Q FROG ZHDWKHU VRPH RSHUDWI @\
WR ZRUN ZLWK WKH WRS JODVV RSFH
JODVV LQ SODFH 7KLV SURYLGHYV
DQG WHQGV WR KROG WKH KHDW Et
DURXQG WKH RSHUDWRU(fV IHHW

23URWHFWRU 23URWHFWRU

) (%

(&

2812

2SHQLQJB6LGH :LQGRZV

A&$87,21 $YRLG VHULRXV FUXVKLQJ I

ERRP 1HYHU SODFH DQ\ SDUW RI EFR
ZLQGRZ EDU RUIUDPH ,W FRXOG EH
WKH ERRP LI ERRP FRQWURO OHYHU
EXPSHG RURWKHUZLVH HQJDJHG

'2127 UHPRYH ZLQGRZ EDUV |1 ZLQC
DUHPLVVLQJ RUEURNHQ UHSODFH

%RWK ULJKW VLGH ZLQGRZ DQG FDE GF
RSHQHG

5LJKW UHDU VLGH ZLQGRZ 8QORFN WKH ODWFK 3XVK
MRLQW SDUW RI ODWFK WR RSHQ ZLQGRWFK

&DE GRRU ZLQGRZ 6OLGHIURQW SDQH WR WKH UHDU DQG
UHDU SDQH WR WKH IURQW

-$1

(&

2812
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2SHUDWLRQ22SHUDWRU V6WDWLRQ

2SHQLQJ $QG &0ORVLQJ5RRI ([LW
2SHQLQJ
ORYHORFNOHYHUYV WRZDUG FHQW

3XVK RQ KDQGOH WR RSHQ URRI H| 3

&ORVLQJ

+ROG KDQGOH DQG SX00 ZLQGRZ GRZQ
SRVLWLRQ

,03257%$17 7R PDLQWDLQ WKH LPSDFW L
URRI KDWFK WKHIROORZLQJUHSO

DUHUHFRPPHQGHG 5HSODFH WKH KDWEFK
EHHQ LPSDFWHG EN\IDOOHQ REMHFWV RU LI WKHUH LV
YLVLEOH GDPDJH RU LI WKHWUDQVSBUHBWKDWFK KDYPQRGOH
EHHQ LQ VHUYLFH IRU \HDUV RU PRUH

i

LI LW KDV

2&7

2812 '(&

7

3XVK GRZQ OHYHU ZKLOH VLWWLQJ F e

VHDW ZKLOH VWDQGLQJ WR REWDLQ Gt
OHYHU 3XVK GRZQ OHYHU ZKLOH VLWW
WR GHVLUHG DQJOH 5HOHDVH OHYHU

3X0O0 XS KDQGOH WR XQORFN VHDW
GLVWDQFHIURP FRQWURO OHYHUV 5H

7XUQ NQRE WR DGMXVW VHDW WR ZH

6TXHH]H EDOO WR DGG DLU IRU OXPE
EXWWRQ QH[W WR EDOO WR UHOHDVH LC

3X00 XS OHYHU WR UHOHDVH EDFNU
WR GHVLUHG SRVLWLRQ S5HOHDVH OHY

3XO0O0O KHDGUHVW XSZDUG RU SXVK G
KHLIJKW ORYHKHDGUHVW WR GHVLUHC

3X00 XS RQ DUPUHVW  WR PRYH DUPL
H[LWLQJ

7XUQ GLDO WR DGMXVW DQJOH RI DU

26HDW +HLJKW $QG $QI®BFNUHVW $GMXVWPH

$GMXVWPHQW 2+HDGUHVW +HLJKW $Q¢
26HDW )RUH $1W $G M X ¥ SAPRQHY W
+DQGOH 2$UPUHVW 'LDO

2:HLIJKW $GMXVWPHQW .QRE
2/XPEDU $GMXVWPHQW %DOO

&(&

0%5

2812 0%<

2812 0%<
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2SHUDWLRQ?2SHUDWLQJ WKH ODFK|

%HIRUH 6WDUWLQJ :RUN

SHYLHZ WKH RSHUDWLQJ SUHFDXWLRC
6DIHW\22SHUDWLQJ 3UHFDXWLRQV 6F

8VH VHDW EHOW ZKHQ RSHUGBWHRHPD A
IDVWHQ VHDW EHOW HYHQ GXULQJ EUL

2812 $8*

5HDGLQJ 2SHUDWRU V 0DQXDO

7 $35

2SHUDWRU V 'DLO\ ODFKLQH &KH
6WDUWLQJ

6DIHW\DQG 3BURWHFWLYH 'HYLFHV &KH

:-DON DURXQG PDFKLQH WR FOHDU DOO
DUHD EHIRUH VWDUWLQJ PDFKLQH

&KHFN FROQGLWLRQ RIJXDUGV VKLHOG
2YHUDOO ODFKLQH &KHFNV

&KHFN IRU ZRUQ RUIUD\HG HOHFWULFI
FRUURGHG FRQQHFWLRQV

&KHFN IRU EHQW EURNHQ ORRVH RU'
VKHHW PHWDO WUDFN SDUWYV

&KHFN IRU ORRVH RUPLVVLQJ KDUGZD!

&KHFN IRU RLO OHDNV PLVVLQJRU ORF
KRVHVY DQG OLQHV RU KRVHV WKDW UX
RWKHU SDUWYV

2&KHFN 3HGDO $QG /HYBKHFN &OHDQ 5DGLDW
ORYHPHQW &OHDQ 2XWEORBRRROHU 2XWHU )L
'"HEULV 2&KHFN &RRODQW 5HFR
2&KHFN +\GUDXOLF 2LO /THDY(AIND/HYHO

2&KHFN (QJLQH 2LO /HYHO Az / X

2812 ) (%

BWDUWLQJ (QJLQH
%HIRUH 6 WDUWLQJ WKH (QJLQH

TXUQ NH\VZLWFK WR 21 SRVLWLRQ $00LQG
RQIRU VHFRQGV WKHQ JR RII H[FHSW IRU DO
LOQGLFDWRU HQJLQH RLO SUHVVXUH LQGL
PRGHLQGLFDWRU ZKLFK ZLOO FRQWLQXH

5O VIW D\

-$1

2$OWHUQDWRU 9ROWDIH JQRIGAHDWRWUFDWR U
2(QJLQH 2LO 3UHVVXUH
,QGLFDWRU

2812

&RQWLQXHG RQ QH[W SDJH 7; 't & 0$<
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

BWDUWLQJ WKH (QJLQH
ORYHHQJLQH VSHHG GLDO WR VORZLGOH SRVLWL,QQ

6RXQG KRUQ WR DOHUW SHUVRQV QHDUE\

,03257%$17 3UHYHQW VWDUWHU GDPDJH 1HYH
VWDUWHU IRU PRUH WKDQ VHFRQGYV RoWue
,l HQJLQH IDLOV WR VWDUW UHWXUQ NH\
WR 2)) :DLW IRU DERXW PLQXWHV WKHQ W
DJDLQ $IWHU D IDOVH VWDUW 2127WXUQN

VZLWFEFK XQWLO HQJLQH VWRSYV

7TXUQ NH\VZLWFK WR 67$57 $OO LQGLFDWRU OLJKWV ZLOO VWD\
RQIRUDSSUR[LPDWHO\ VHFRQGY 5HOHDVH NH\ VZLWFK

ZLOO UHWXUQ WR 21 SRVLWLRQ £ (0ILOH 6SHHG 'LDO

$IWHU 6WDUWLQJ &KHFN

,03257%$17 3UHYHQW SRVVLEOH GDPDJ@%&%@\EW V\;SEJJIV\H_%J

,ILQGLFDWRU OLJKWV GR QRW JR R
HQJLQH ,00(',$7(/< 6723 7+( (1*,1(
)LQG DQG FRUUHFW WKH SUREOHP

GXULQJ ZD UP XS
$IWHU WKH HQJLQH LV VWDUWHG WKH L
RXW ,Il WKH\GR QRW VWRS WKH HQJLQH SP"PW-IQSVME A

FRUUHFW WKH SUREOHP

7, &

-$1

2812

5XQHQJIJLQH DW VSHHG IRU VHARQGV 'R
HQJLQH DW IDVW RUVORZLGOH 'RIQRW DFFF

QRUPIDO RSHUL

08$<

Uuo vV V G JR
WRBKLQ @W@d"VV WKDQI QRUPDO
LOHQ DW
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

&ROG :HDWKHU :DUP 8S

A&$87,21 3UHYHQW SRVVLEOH LQMXU\BZR®J XSSHUVWUXFWXUH VR ERRP
XQH[SHFWHG PDFKLQH PRYHPHQW ,IWUDFINNVOLF RLO
LV FROG K\GUDXOLF IXQFWLRQV PRYH VORZO\ '2127
DWWHPSW QRUPDO PDFKLQH RSHUIA&RS}?XQJ&NBOHKY(EHQN\D(@FL‘FVLEOH LQM X
IXQFWLRQV PRYHDW FORVH WR QREMDOLRREQH MOPMHADUGY .HHS DQJOH
ERRP DQG DUP 2
,Q H{IWUHPHO\ FROG FRQGLWLRQV DQ H[WHQGHG ZDUP XS SHULRG
ZLOO EH QHFHVVDU\ 8QGHU VXFK FRQG LWHBQ Q JWHKHH WDIRG) OMMERHIVZ GIGI Q ER R
RLO FRROHU VKRXOG EH FRYHUHG WR P DIX@\WD DG \& X D WHIFENK R § H WDRDIRY/H | X G
WHPSHUDWXUH DQG ORZHU EXFNHW WR UDLVH WUD

$YRLG VXGGHQ RSHUDWLRQ RI DOO | X QR 5 RKLV X+ R QXK HXIQG WLRD DFW XD
DQG K\GUDXOLF RLO DUH WKRURXJKO\ ZDWKDQ VHFRQGVY FDQ FDXVH GDP

KRW VSRWVY LQ WKH FRQWURO YD
5XQ HQJLOH DW  VSHHG IRU PLOXWHYRYRGRWYLSR Q
DWIDVW RU VORZ LGOH KLOH URWDWLQJUDLVHG WUDFN L

ENHW FXUO IXQFWLRQ F\OLQGHU

A&$87 21 3UHYHQW SRVVLEOH LQMXU\déBF{J OHDVHlRU VHFRQGV IRUD 9
XQH[SHFWHG PDFKLQHPRYHPHQW &OHDU WKH DUH

DOO SHUVRQV EHIRUH UXQQLQJ\RXU @HSHIDQY\HSIWIRLFM)G\PKUH ZLWK WUDFN
WKH ZDUP XS SURFHGXUH ,IPDFKLQKWLVHBWLEBR D

EXLOGLQJ ZDUP WKH WUDYHO FLUFX
WKH PDFKLQH WR D FOHDU DUHD Rwa%léﬁH%&gféqﬂﬁ%Wﬁolé’RxQG
FDXVH PDFKLQH IXQFWLRQV WR UHVSBRSHOARIAHSY 2 RO RSSRVLWH W

(I[HUFLVH WUDYHO DQG VZLQJ |XQFWL§8WWP§*Z@\OQQ<L\W'Q@6©LF IXQFWLR
PRYLQJRQO\VKRUW GLVWDQFHYV DOO F\OLQGHUV PRWRUV DQG (

2SHUDWH ERRP DUP DQG EXFNHW IXQEWNGRUIPKOLERXREWLRQV VWLOO PH
F\OLQGHUV D VKRUW GLVWDQFH HDFK A Q®BHFWLRQ IRU WKH ILUVW
WLPH

&RQWLQXH F\FOLQJ F\OLQGHUV E\ LQFUHDVLQJ WKH WUDYHO
HDFK F\FOH XQWLO IXOO VWURNH LV REWDLQHG

LV S|

U\ Iy
EHV

PDQ
FWL
FN R

WHC
DJH
DYH

0 IRL
) H[W
HUL

URW I

UDFN

QV W
DLQH

RYH \
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH ‘

S

7UDYHO 3HGDOV DQG /HYHUYV

&$87,21 .HHS E\VWDQGHUVY FOHDU R
ZKHQ WUDYHOLQJ

.HHS E\VWDQGHUVY FOHDU RI PDFKLQH z

7TKHLQVWUXFWLRQV EHORZ DSSO\ ZKH
DUHWR WKHUHDU RI WKHPDFKLQH I\
WKHIURQW RI WKH PDFKLQH WKH PDFK
WR WKH GLUHFWLRQ GHVFULEHG

)25:$5' 75%$9(/ 3XVK GRZQ RQ IURQW
SHGDOV RU SXVK ERWK OHYHUV IRUZD

5(9(56(75%$9(/ 3XVKGRZQ RQ UHDU R
RUSXOO ERWK OHYHUV UHDUZDUG

1(875%$/326,7,21 7TUDYHO EUDNHYV ZL
VWRS DQG KROG WKH PDFKLQH

5,47 7851 3XVK GRZQ RQIURQW RI OHI
OHIW OHYHU IRUZDUG

/()7 7851 3XVK GRZQ RQ IURQW RI ULJKW SHGDO RU SXVK
ULJKW OHYHU IRUZDUG 2)RUZDUG 7UDYHO 21HXWUDO 3RVLWLRQ

6+257 7851 &2817(5 527$7( 3XVK GRzQ WkHUVH 7UDYHO — 27UDYHO ORWRUV
IURQW RI RQH SHGDO DQG WKH UHDU RI WKH RWKHU RU SXVK RQH
OHYHU IRUZDUG DQG SXOO WKH RWKHU UHDUZDUG

&2/ :($7+(523(5%$7,21 7UDYHO SHGDO

A&$87,21 3UHYHQW SRVVLEOH LQMXGPRRPIUP PR SYRYLGHG IRU VPRRWK

WLSSLQJ 2SHUDWH FRQWURO SHGHEBY Rg MW Kin Y \SdlAy RU OHYHU HII
ZKHQ WUDYHOLQJ GRZQ D VORSH SHGDOVRU OHYHUV VHYHUDO WLPHV

OHYHU LQ ORFNHG SRVLWLRQ

75%$9(/,1*'2:1$6/23( 2SHUDWH FRQWURO SHGDOV RU
OHYHUV VORZO\ ZKHQ WUDYHOLQJGRZQ D VORSH

-$1

2812

7 & % -$1

DQG OHY]|
FRQWUR:
RUW ZLOO
ZLWK SLO

31



2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

/IRFENLQJ WKH +\GUDXOLF &RXS(
SWWDFKPHQW

&$87,21 ODNHVXUHK\GUDXOLFFRX
FRUUHFWO\ WR DWWDFKPHQW 7KF
FDQ EHHQJDJHG ZLWK WKH DWWDF
LQFRUUHFW ORFN SRVLWLRQ $ YL\
HDFKWLPH WKHORFNRSHUDWLRQ
WR GR VR FRXOG UHVXOW LQ VHULF

A&$87,21 $WWDFKLQJ WKH EXFNHW

RULHQWDWLRQ RQ WKH K\GUDXOLF
UHFRPPHQGHG :KHQ LQVWDOOHG
RULHQWDWLRQ WKHEXFNHW RU W
ZLWK WKH DUP RI WKH H[FDYDWRU
LV LQ IXO0 FXUO SRVLWLRQ E\ H[W
F\OLQGHU 7KLV LVDQLQKHUHQW :
RI WKH RULJLQDO HTXLSPHQW

6LQFH WKH K\GUDXOLF FRXSOHU L
WKH DUP DW I XO0O FXUO SRVLWLRQ
VXSSOHPHQWDO ORFN WKH K\GUD
127 RSHUDWH SURSHUO\ ZKHQ WKF
DWWDFKHG LQ UHYHUVH RULHQWD

127( $ VDIHW\ EX]]JHU ZLOO VRXQG WR
ORFN XQORFN IXQFWLRQ KDV EHH

(QJDJH IURQW KRRN RQ SLQ 7
FRQWURO ER[ VKRXOG EHLQ 81/2&.

127( 7KH K\GUDXOLF FRXSOHU PXVW I
RUGHU WR ORFN XQORFN WKH K\G

5RWDWH WR IXOO FXUO SRVLWLRQ
/2&. SRVLWLRQ +ROGLQIXOO FXUC

6ORZO\ XQFXUO K\GUDXOLF FRXSO
VXSSOHPHQWDO ORFN FRQWDFWYV ¢
YHULI\ ORFN SODWH LV EHKLQG DWWwournrrnww oo
VZLWFK RQ WKH FRQWURO ER[ VKRXOG EH LQ%WHNW@
SRVLWLRQ

127( 'R QRW RSHUDWH DWWDFKPHQW ZKAGT Wk V¥ ssonrhadRbpo
ORFN LV XVHG DV WKH SULPDU\ ORFNLQJ GHYLFH 'RLQJ
VR FRXOG UHVXOW LQ K\GUDXOLF FRXSOHU IDLOXUH

I NJyJuyv

r
WDWHG WR )XOO &XUO 3

&RQWLQXH WR VORZO\ XQFXUO K\GUDXOLF FRXSOHU 9HULI\
DWWDFKPHQW LY SURSHUO\ ORFNHG 7RJJOH VZLWFK RQ WKH
FRQWURO ER[ VKRXOG EHLQ /2&. SRVLWLRQ

-81

-$1

$ 2812

-$1

$ 2812

-$1

$2812

~

31

RVLW



2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

8QORFNLQJ WKH +\GUDXOLF &R
SWWDFKPHQW

.HHS DWWDFKPHQW FORVH WR JUR?
VKRXOG EHLQ /2&. SRVLWLRQ

127( 7KH K\GUDXOLF FRXSOHU PXVW I
RUGHU WR XQORFN WKH K\GUDXOL

-$1

$ 2812

SRWDWH K\GUDXOLF FRXSOHU WR I}
VXSSOHPHQWDO ORFN 7RJJOH VZL'
SRVLWLRQ

~

WKH XQORFN IXQFWLRQ KDV EHHQ WHG WR )XOO &XUO 3RVLWLRQ

ORYH WRJJOH VZLWFK WR 81/2&. SR
IXOO FXUO SRVLWLRQ IRU VHFRQGC

60RZO\ XQFXUO K\GUDXOLF FRXSOI
UHOHDVH IURP SLQ 7TRJJOH VZLYV
81/2&. SRVLWLRQ

-$1

$ 2812

2)URQW +RRN 23LQ

-$1

$ 2812

-81
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

&ERQWURO /HYHU 3IDWWHUQ 2SHU

A&$87,21 1HYHU SODFH DQ\ SDUW RI E 1\ =E> /5
ZLQGRZ IUDPH WR DYRLG VHULRXV F N —_—
IURP ERRP %RRP FRXOG ORZHU LIW /FL N\ ~Jf @ ""@":l 0

LVDFFLGHQWDOO\ EXPSHG RU RWKF
,PPHGLDWHO\UHSODFHD PLVVLQJR ?

-$1

1HYHU SODFH DQ\ SDUW RI WKH ERG\ El 2 = i H &5
IUDPH 5HSODFHPLVVLQJRUEURNHQ Z <

2812

——
~

A&$87,21 B3UHYHQW LQMXU\ IURP XQH
OHYHU IXQFWLRQ %H DZDUH RI WKH FRQWURQIIHBYKY&ROWURO /HYHU 3DWWHUO

SDWWHUQ XVHG RQ WKH PDFKLQH EF

7KH PDFKLQH FRPHV HTXLSSHG IURP W/ 5\ o 1
H[FDYDWRU FRQWURO OHYHU SDWWH U

EODFN RQ ZKLWH ODEHOV LQVWDOOHG fl
FRQVROHYV 3 ) @ @ (5)

KHQ FKDQJHG WR WKH EDFNKRH FRQW
FRUUHVSRQGLQJEODFN RQ \HOORZ OC >
WKH OHIW DQG ULJKW FRQWURO FRQVR 6 A

&KHFN WKH SDWWHUQ RQ WKH ODEHOV
WKHPDFKLQH WR YHULI\ WKDW WKH FR

6HH &RQWURO /HYHU 3DWWHUQ &RQYHUVLRQ ¢ LR H G
LQ WKLV VHFWLROQ Ml&&ﬁ&'ﬂ&\ﬁ&%/HYHU3DWWHUQ

127( $ &8RQWURO 3SDWWHUQ 6HOHFWRU
SDUWV WKDW ZKHQ LQVWDOOHG F
OHYHU SDWWHUQ XVLQJ D VROHQR

R0

-$1

2812

~

@

&RQWURO OHYHUV UHWXUQ WR QHXWU
ZLOO VWRS DQG UHPDLQ SRVLWLRQHG
VZLQJDQG WUDYHO ZLOO HQJDJH

-$1

2$UP 2XW 2%6RRP 'RZQ pa
2$UP ,Q 24RRP 8S %, ;
26ZLQJ /HIW 20 XFNHW /RDG

26ZLQJ 5LIKW 206XFNHW 'XPS ~

%RRP $UP %XFNHW ORYHPHQW

7, ' 0$<
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

&RQWURO /HYHU 3SIDWWHUQ &RQYHUVLRQ

2812 $8*

T144944

&23RUW &
'23RUW

23LORW 6LJQDO ODQLIRBOIRUW $
%23RUW %

/IRZHU EXFNHW WR WKH JURXQG J6ZLWFK KRVH WR 3RUW % % ZLWK

BWRS WKH HQJLQH 5HPRYH WKH NH\ IBRBWZANWAK QDWLRQV OHWWHUV
PDQLIROG QH[W WR WKH SRUWYV

&$87,21 +LIJK SUHVVXUH UHOHDVH RI RLO IURP

SUHVVXUL]HG VAIVWHP FDQ FDXVH \ /) BLIBYV2EXBQNYHQW LQMXU\ IURP XQ
RUSHQHWUDWLQJ LQMXU\ 7KH K\EBDFRQWUWRDOQNHYHU IXQFWLRQ ,QVW,
LV SUHVVXUL]HG 6/2:/< ORRVHQ K\GUDXEGRRWURO FRQVROHYV

FDS WR UHOLHYH DLU SUHVVXUH

[

KHQ FKDQJLQJ WR WKH EDFNKRH F
6/2:/< ORRVHQ K\GUDXOLF FDS WR UHOQJHPRIYBILW ISR GXWIHEHOV DQG LQV
6HH &KHFN +\GUDXOLF 2LO /HYHO LQ WODBMIARQRQ WKH OHIW DQG ULJKW F

RLERQWURO OHYHUV. /DEHOV DUH
5HPRYHSDQH0FH9WRSR|PDFKuy1W%B5§%bw5 %WNLJQDB
PDQLIROG

"KHQ FKDQJLQJ WR WKH H[FDYDWRU

'2 127 XVH PDQXIDFWXUHU V KRVH Wbp

i

ODEHOV DQG LQV
PDUNLQJV RQ KRVH HQGV WR LGHQW I K @WW%NIW DQG DS R e
FRQYHUVLRQ SURFHGXUH 7KH FRQYHUVLRQ PXVW EH

GRQH RQ WKH VLGH RIIlORZ UHJXODVRG YW DRQDOKOWEINOV FDQ EH SXUH
FRQQHFWHG WR WKH SLORW FRQWURPXWHKRWL]HG GHDOHU

'LVFRQQHFW DQG FRQQHFW KRVHV %Egﬁ%&?&%@ \%WQ&%%F{%@WDVE%UHQL\(

VLGH )5217 RIWKH SLORW VLJQDO
) Q nod% QJD VROHQRLG
16 ZLWFK KRVHWR 3RUW $ $ ZLWK KRVH WR 3RUW

9' ‘% 0$<

KRVH WR
DUH RQ Wi

H[SHFWH
DOO QHZ

RQWURO ¢
WDOO WK
RQWURO |
HQFORVH

FRQWUR
WDOO WK
RQWURO |

KDVHG ILU

VLV DYDL
W FKDQJE
YDOYH
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH ’

2SHUDWLQJ %DFNILOO %ODGH?2,I

KHQ WKH OHYHU LV UHOHDVHG LW DX tz'ﬁ’vl‘]
QHXWUDO NHHSLQJ WKH EODGH LQ SR w:a)j

L]
PRYHG DJDLQ @jﬁl
—
2% ODGH /HYHU 21HXWUDO
2% ODGH 5DLVH 2% ODGH /RZHU

2812 ) (%

2SHUDWLQJ 7LSV2%DFNILOO %OBDE&®B»G WKH EODGH HYHQO\

- W XV H DGH WR GLJ
¥8VH EODGH RQO\ IRU PRYLQJ ORRVH %&%%Q@&&H&%FKLQH LQWR D OF
EDFNILOOLQJ 'R QRW XVH WKH EODGH WR VWDELOL

7; + 6(3

RDG
JH P

2SHUDWLQJ ,Q :DWHU DQG 0XG

%H FDUHIXO QRW WR RSHUDWH WKH PD %_’,/7

DERYH WKH XSSHU GHFN VXUIDFH RI W
FDXVLQJ WKH VZLQJ EHDULQJDQG URW
VXEPHUJHG

JWKHVZLQJ EHDULQJDQG URWDU\ PD¢
UHPRYH FRYHU IURP XQGHUQHDWK FHC(
SHPRYH GUDLQ SOXJ WR GUDLQ ZDWI

&OHDQ VZLQJ JHDU DUHD ,QVWDOO SO
VZLQJ JHDUDQG VZLQJ EHDULQJ

<\a

2812 '(

2'UDLQ 30XJ

'ULYLQJ 8S D6WHHS RUG6OLSSHU\ 60RSH

A&$87,21 BUHYHQW SRVVLEOH LQMXU\ B&RRR WDROLQHGHUFDUULDJH VR WU
UROORYHU 8VH WKLV WHFKQLTXH RQR$ RQODVHKERS W IVFODRFKH. Q H

ODFKLQH GHSHQGV RQ VXSSRUW RI ERRP DUP EXFNHW

GXULQJ HQWLUH SURFHGXUH XQWLO BEVMKLEYH Y HWFk@GWR WKH JURXQG

WRS RI VORSH 5HSRVLWLRQLQJ WKH EXFNHMRGXYLRY XSKLOO HQG RI PD

WKLV SURFHGXUH LV 127 UHFRPPHOGHG| 32 ERRP DQG PUP FIOLQGHU WR
VZLQJ XSSHUVWUXFWXUH GXULQJ WKLV SURFHGXOH 5

127 UHSRVLWLRQ EXFNHW GXULQJ WKIKHRURFRIGXWRQ GRZQKLOO HQG RI
PDFKLQH XVLQJERRP DQG DUP F\OL
HDU VHDW EHOW PRWRUYV

DY H(

FKLC
KHO

PDF
QGH

7, -$1
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

JLIWLQJ

A&$87,21 /LIWLQJ UHTXLUHV VSHFLD(
WKHVH UXOHV ZKHQ OLIWLQJ ZLWK 'V

IHYHU XVH PDFKLQH WR OLIW SHR!
'R QRW H[FHHG OLIW FDSDFLW\ OLI
.HHS HYHU\RQH FOHDU RI UDLVHG
I1HYHU DWWDFK VOLQJ RU FKDLQ W
8VH WHWKHU OLQHV WR JXLGH ORL <.
8VH KDQG VLIJQDOV WR FRPPXQLFDWH ZLWK RWKHEYW %XFNHW /RRS

8VH SURSHU ULJJLQJ WR DWWDFK DQ

LWKRXW EXFNHW ORRS &XUO EXFEN
J)DVWHQ VOLQJ RU FKDLQ WR EXFNHW

:LWK EXFNHW ORRS &XUO EXFNHW D
VOLQJ RU FKDLQ WR EXFNHW ORRS

&KHFN VWDELOLW\ E\FDUHIXOO\ GRI

5DLVH ORDG MXVW RII RI JURXQG

6ZLQJ ORDG DOO WKH ZD\ WR RQH VLGH
ORYH ORDG VORZO\DZD\IURP PDFKLQH
/RZHU ORDG LPPHGLDWHO\ LI PDFKLQH LV QRW VWDEOH

LWK %XFNHW /RRS

0$5

2812 129

2812 129
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

IRZHU %YRRP :LWK (QJLQH 6WRSS

‘KHQ DQ HQJLQH VWRSV GXULQJ RSHUD
EH ORZHUHG XVLQJ WKH SLORW FRQWU
SLORW SUHVVXUH RLO WR PRYH WKH E

A &887.21 3UHYHQW SRVVLEOH LQMXL
XQH[SHFWHG PDFKLQH PRYHPHQW

SHUVRQV IURP WKH DUHD EHIRUH O
ERRP ZLWK WKH HQJLQH VWRSSHG

/ILIWFRQWURO YDOYH DFFHVV GRRU
5HPRYH UXEEHU FDSYV IURP WKH EI

25XEEHU &DSV 2%RRP 6HFWLRQ

&RQWLQXHG RQ QH[W SDJH

2812 $8*

-$1

-$1

2812
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

7XUQ QXW FRXQWHUFORFNZLVH W

6
,03257$17 :RUN RQ VRFNHW KHDG VFUF
ZRUNLQJ RQ VRFNHW KHDG VFUHZ 3
7XUQ VRFNHW KHDG VFUHZ  FORFN 4
7XUQ QXW  FRXQWHUFORFNZLVH W 5

7XUQ VRFNHW KHDG VFUHZ FORFN
ZDWFKLQJ WKH ERRP ORZHU $GMXV) gt —
VSHHG DV UHTXLUHG

$IWHU WKH EXFNHW LV ORZHUHG WR |
DQG FRXQWHUFORFNZLVH WR W J
UHPRYH VQDS ULQJ DQG ZDVKHU

|
7XUQ VFUHZ FORFNZLVH RID WX U i
7LIKWHQ ORFN QXWV  DQG ;

,QVWDOO UXEEHU FDSV |

6SHFLILFDWLRQ
1XW DQG 7RRO26L]H
6RFNHW KHDG VFUHZ p q !
DQG WRRO26L]H
1XW DQG 27RUTXH

Q———-
A

-$1

2812

26QDS 5LQJ 26RFNHW +HDG 6FUHZ
2:DVKHU 26RFNHW +HDG 6FUHZ
2/RFN 1XW 2/RFN 1XW ~
7 ( -$1
3DUNLQJ

,03257$17 'XULQJ IUHH]LQJ ZHDWKHU SBRQHIWLQH ZLWK HQJLQH VSHHG GLDO DW
GDPDJH WR XQGHUFDUULDJH FRPSR@HWWRXWRFRDG IRU PLQXWHYV

IURJHQ PXG DQG GLUW ODFKLQH PXVW EH !
SDUNHG RQ D VROLG OHYHO VXU|DFH\§%%QS'I'JQIJ{LFR$WVSHHG GLDO WR VORZ LGOH SR

WUDFNV IUHHJLQJ LQ WKH JURXQG 7xUQ NH\VZLWFK WR 2)) 5HPRYH NH\ IURP VZ

3DUN PDFKLQHRQ D VROLG OHYHO VXUBPOFG SLORW FRQWURO VKXWRII OHYHU WR O

'XULQJ IUHH]LQJ ZHDWKHU FOHDQ PX32b#d GIBWW YHRW FDE HOHFWULFDIO FRPSRQC
WUDFNV UROOHUV DQG WUDFN IUDPHVGDPDJH IURP EDG ZHDWKHU :LQGRZV
URRI_YHOW D%G FDE GRRU PXVW EH FORVH
F

,l WUDFNV DUH IURJHQ LQ WKH JURXQG \WR R %PLV\y BHU RI UDLOQ
PDFKLQH XVLQJERRP WR IUHH WKH WUDFNV ORYHPDFKLQH

FDUHIXOO\ &ORVH ZLQGRZV URRIYHQW DQG FDE GRRU

/RZHU HTXLSPHQW WR WKH JURXQG /RFN DOO DFFHVV GRRUV DQG FRPSDUWPHQV

7XUQ DXWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
,03257$17 7XUERFKDUJHU FDQ EH GDPDJHG

LI SURFHGXUH WR VKXW GRZQ HQJLQH LV
QRW GRQH SURSHUO\
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

7UDQVSRUWLQJ & ([FDYDWRU
/IRQJ $UP

A&$87,21 BUHYHQW SRVVLEOH LQMXL
GDPDJH IURP XQH[SHFWHG PDFKLQH
&RQQHFW ORQJDUP WR SLQ ERUH %
WUDQVSRUWDWLRQ :KHQ ORQJ DUF
WR SLQ ERUH % WKH ZRUNLQJ UDCGC

DQG WKH EXFNHW ZLOO KLW WKH F

3LQ KROH % LVIRUWUDQVSRUW RQO
ERRP KHLIJKW ORZHU WKDQ FDE KHLJK
EXFNHW

&RQYHUWLQJ ORQJ DUP PDFKLQH IURP RFHRHURW WRR QWU 2 8 HumbDW K@) RU 7UDQVSH

WUDQVSRUWLQJ SRVLWLRQ

SRVLWLRQ WKH EXFNHW F\OLQGHU ZL Wik

I[URP WKH IXOO\H[WHQGHG SRVLWL
SBRVLWLRQ WKH DUP FA\AOLQGHU ZLW

(

D

\
w

ODFKLQH

%23L% 3Ré/LWLR

ROk

RQ

2812 0%$<

ODFKLQH

SKNEK LW UD FWH G

K URG VO LJg6\E@3 59 HW bk W HiG

I[URP WKH IXOO\H[WHQGHG SRVLWL
/IRZHU WKH ERRP XQWLO WKH DUP W

ZLWK WKH JURXQG

REP c\OLQGHU 5REIKW & LWKRKMWKW & :LW
RECER B RNF o} ﬁ/ﬁqwﬁ)bcrﬂﬂ% Ew BXFENHW
3LQ %RUH $ PP 1W LQ PP |
3LQ %RUH % PP IW LQ PP I

L PHQVLRQV LQFOXGH VKRH OXJ KHLJKW
7

(%

(&

31
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2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

/IRDGLQJ $QG 8QORDGLQJ)RU 7U

&$87,21 8VH H[WUD FDUH WR SUHYH
RU XQH[SHFWHG PRYHPHQW ZKHQ O
XQORDGLQJPDFKLQH IRUWUDQVSR
UXOHV ZKHQ ORDGLQJ DQG XQORDG

FOZD\V ZHDU VHDW EHOW
/REDWH WUDLOHU RQ D OHYHO DQC
&KRFN WUDLOHU ZKHHOV
18VH ORDGLQJ UDPSV .HHS UDPSV
DQJOH DQG ILUPO\ DWWDFKHG WR
$7XUQ DXWR LGOH DXWR DFFHOHUL .. ... . __ ... .. .. ..
2)) 8VH ORZ VSHHG RSHUDWLQJ PF
PRYH PDFKLQH FDUHIX0O\

KHQ ORDGLQJ PDFKLQH XVH EXFNH
DQJOH RIDUP WR ERRP DW f

,03257%$17 3UHYHQW PDFKLQH RU WUDL
127 DOORZ PDFKLQH RU EXFNHW WR

SRVLWLRQ PDFKLQH RQ WUDLOHU DV
FRUQHU RI PDFKLQH WR WUDLOHU N\

"KHQ XQORDGLQJPDFKLQH XVH EXF
DQJOH RIDUP WR ERRP DW f

2 f $UP WR %RRP

-$1

2812

-8/

2812

-$1

2812




2SHUDWLRQ22SHUDWLQJ WKH ODFKLQH

7RZLQJ

A&$87,21 3UHYHQW SRVVLEOH LQMXL
XQH[SHFWHG PDFKLQH PRYHPHQW
ERWK WUDFNV ZKHQ GLVFRQQHFWL:
JHDUER[HV :KHQ WUDYHO JHDUER]
GLVFRQQHFWHG PDFKLQH KDV QR E
FDQ PRYH 7KH PDFKLQH ZLOO UROC ™~
VORSH RU ZKLOH EHLQJ WRZHG j

%ORFN WUDFNYV

'UDLQ RLOIURP HDFK WUDYHO JHDUL ..,
5HPRYH FRYHU IURP HDFK JHDUER]
5HPRYH VXQ JHDU IURP HDFKJHDUIZE(?Jg([Q
,QVWDOO FRYHU )LOO JHDUER[ZLWK RLO

*HDU

-$1

2812

/LIWLQJ ODFKLQH

A&$87,21 BUHYHQW SRVVLEOH LQMXL

XQH[SHFWHG PDFKLQH PRYHPHQW Z
WKH PDFKLQH &KHFN OLIWLQJ FDSI
EHIRUH OLIWLQJ WKH H[FDYDWRU /
DV KLJK DV QHFHVVDU\

.HHS DOO SHRSOH FOHDU R UDLVHG

127( 7KHFHQWHU RI JUDYLW\ ZLOO
RQ WKH NLQG RI DWWDFKPHQW

127( 5HIHU WR GHFDOV RQ PDFKLQH IRU FRUUHFW OELYWHRA §DFKLQH
SRLQWYV 7KHUH DUH OLIW SRLQWV RQ HDFK

VLGH RI WKH XQGHUFDUULDJH 2/LIWLQJ 3RLQW XVHBGEXSSRUW %DU
2&HQWHU RI *UDYLW\

JXOO\H[WHQGHG ERRP DUP DQG EXFNHW F\OLQGHUV

SRVLWLRQ ERRP VWUDLJKW DKHDG RI WKH XSSHUVWUXFWXUH

7XUQ NH\ VZLWFK WR 2)) SRVLWLRQ 5HERYH RRSYRPSULOWH OLIWLQ)
NH\ VZLWFK 60RZO\ OLIW PDFKLQH

3X00 SLORW FRQWURO VKXWRII OHYHU WR ORF NG F 813 FBRLMRIQN L R Q
&2$SSUR[LPDWH

&ORVHDQG ORFN DOO GRRUV DQG FRYHWV

5RXWH DSSURSULDWH OLIWLQJ GHYLEHWISYRKIRWLIWLQI SRLQW

DQG XQGHU ERWK VLGHV RI WKH WUDFRUDPH DV LOOXVWUDWHG
7; ( $8*

2812 0%$5

G

HYLF
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ODLQWHQDQFH20DFKLQH

'LHVHO (QJLQH 2LO 27LHU DQG 6WDJH ,,

8VH RLO YLVFRVLW\ EDVHG RQ WKH H[SHFWHG DLU WHBHUDW XUH

UDQJH GXULQJ WKH SHULRG EHWZHHQ RLO QIHYC M| F =&
-RKQ '"HHUH 30XV € ,, RLOLV SUHIHUUHG 40°C {H{ 104°F
-RKQ "HHUH 30XV & LVDOVRUHFRPPHQGHE soec IH 86°F
2WKHU RLOV PD\EH XVHG LI WKH\ PHHW RQH;R RUH H]|WKH
IROORZLQJ 5§ g 20°C | 68°F
w s 2 H
-RKQ '"HHUH 7RUT *DUGE S5 8 ioci sor $3
$3, 6HUYLFH &DWHJIRU\ &- < | zz
$3, 6HUYLFH &DWHJRU\ &, 3/86 T o gl g YWY
$3, 6HUYLFH &DWHJIRU\ &, | » ®
$3, 6HUYLFH &DWHJIRU\ &+ 10oc 140k
$&($ 2LO BHTXHQFH ( |
$&($ 2LO BHTXHQFH ( [ |
$&($ 2LO BHTXHQFH ( i -
$&($ 2LO BHTXHQFH ( SO ] @
$&($ 2LO BHTXHQFH ( ) - .

OXOWL YLVFRVLW\ GLHVHO HQJLQH RLOV DUH SUH Mdd i Goor -

'LHVHO IXHO TXDOLW\DQG IXHO VXOIXU FRQWHQW PX@)/ FRPSO\

ZLWK DOO H[LVWLQJ HPLVVLRQV UHJXODWLRRW bR MKt Y QU 7HPSHUDW
ZKLFK WKH HQJLQH RSHUDWHYV

'2127 XVH GLHVHO IXHO ZLWK VXOIXU FRQWHQW JUHDWHU WKDQ
PJ NJ SSP

30XV LV DWUDGHPDUN RI '"HHUH &RPSDQ\
7RUT *DUG LV D WUDGHPDUN RI'"HHUH &RPSDQ\

76

(12,1 -81

KUH 5DQJHYV
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ODLQWHQDQFH20DFKLQH

'LHVHO (QJLQH 2LODQG )LOWHU 6HUYLFH ,QWHUYDOV
7KHRLODQGILOWHU VHUYLFH LQWHUYFB)\DH/R.I(X-}WKHH(])X)I'FR(ZIZQWWIVEOHXU FRQWH
VKRXOG EH XVHG DV JXLGHOLQHV $FWMIRO VHUYLPH INQWPHDN\YIDHDWXOW LQ 5('8 & ("
DOVR GHSHQG RQ RSHUDWLRQ DQG P DL Q\@MWHLQRDHU B VP MFHHYY DWV DV VKR[ZQ L
LVVXJIJHVWHG WR XVHRLODQDO\VLV W%(@ZMNUPQQBMHWHWB(OQLWK VXOIXU
XVHIXO OLIHRIWKHRLODQG WR DLG LOMKDAHFWLRQ RPIUWKH FRRMWHIFW \RXU -RK
RLODQG ILOWHU VHUYLFH LQWHUYDO GHDOHU
2LODQG ILOWHU VHUYLFH LQWHUYDO VOBUH7EBRY H & RQ DOVAFRRERIGRIBL. HR® O EOHQG
RI RLO SDQ FDSDFLW\ W\SHRIHQJLQH RLWRDGQG Y OWUHHGX¥HGVIOKEBLO DQG ILOW
VXOIXU FRQWHQW RI WKH GLHVHO IXHO LQWHUYDO E\ RUPRQLWRU HQJLQH
(QJLQH 2LO DQG )LOWHU 6HUYLFH ,QWHUY%QVWHVW UHVXOWYV IURP 2LOVFDQ
6WDQGDUG 'UDLQ Z[WBQGHG 'UDL
210 3DQ ?L0 W\SGIWKH WDEOH LQFOXGH

YXHO 6X0IXU /HVV WKDQ PJ NJ -RKQ 'HHUH 30XV & ,,DQG -RKQ '"HHUH 3
30XV KRXUV KRXUV 32WKHU 2LOV ' LQFOXGH -RKQ '"HHUH7RUT
2WKHU 2LOV KRXUV KRXUV $3, &- $3, &, 3/86 $3,&, $3,&+ | $&(
JXHO 6X01XU b3 NJ ( $&($S( $&($( $&($( $&($S( RUB&(S

( RLOV
30XV KRXUV KRXUYV
JWKHU 2LOV KRXUV KRXUV 127( 7KH KRXUH[WHQGHGRLODQG|LOW
XHO 6X01XU 53 NJ LVRQO\DOORZHG LIDOO WKH IRODRZL
30XV KRXUV KRXUV F(QILQH HTXLSSHG ZLWK DQ H[WH QG H
2WKHU 2LOV KRXUV KRXUV LQWHUYDO RLO SDQ
7KH VHUYLFH LQWHUYDO RI32WKHU 2LOV” PD\ EH H[WHBYVdH ® k& i V-H @ d ¥ HIOVAVWK VXOIXU FR
LV SHUIRUPHG WR GHWHUPLQH WKH DFWXDO|VHUYLFHR\OKDHQWR D PD[LHPXP R@W
WR H[FHHG WKDW RI 30XV :l:SVH RI -RKQ '"HHUH 30XV & ,, RU -RK

'"HHUH 30XV RLO
'LHVHO IXHO VXOIXU OHYHO ZLOO DIIHFW I-_BQ\,JHQQ}TI 153 @QQ@RH#Q@/HFUKQ "HHUH RLO
VHUYLFHLQWHUYDOV +LJKHU IXHO VXOIXU OHYHOV UHGXFH RLODQG
ILOWHU VHUYLFHLQWHUYDOV DV VKRZQ LQ WKH WDEOH
ZtSVH RI GLHVHO IXHO ZLWK VXOIXU FRQWHQW OHVV WKDQ
PJ NJ LVVWURQJO\UHFRPPHQGHG
30XV LV D WUDGHPDUN RI'HHUH &RPSDQ\
7RUT *DUG 6XSUHPH LV D WUDGHPDUN RI'HHUH &RPSDQ\
(12,1 $8*
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ODLQWHQDQFH20DFKLQH

'LHVHO (QJLQH &RRODQW HQJLQH ZLWKRXW ZHW VOHHYH FAOLQGHU Ol
SUHIHUUHG &RRODQWYV I'in PL[FRRODQW PHHWLQJ $670' | UHTXLUF
7KHIROORZLQJ SUH PL[HQJLQH FRRO WR/W%EJ%Q#L’J‘@H@DWH PHHWLQJ|$670 °
HTXLUHPHQWV LQD 2 PL[WXUHRIFRQFHGC
i-RKQ'HHUH &22/ @5 TXDOLW\ ZDWHU
-RKQ '"HHUH &22/ *$5',, 3* 3UH PL[FRRODQWPHHWLQJ$670' UHTXLUF
&22/ *$5',, SUH PL[ FRRODQW LV DYDL ',E V‘ﬁg WUDZWH PHHVX'L‘JEJRTG;ROQFHQ
FRQFHQWUDWLRQV ZLWK GLITHUHQW IU ls LA LWRFBY
VKRZQ LQ WKH IROORZLQJ WDEOH
&22/ *$5',, SUH PL JUHH]H 3URWHFWL’I!2(§R_BLQ/\PQW PHHWLQJ RQH RI WKHVH VSHFLILFI
> XQDYDLODEOH XVHD FRRODQW FRQFHQWUDW|
&22/ *$5' ,, :DWHU %DVH f& )
WKDW KDV D PLQLPXP RI WKH IROORZLQJ FKHPL
&22/ *$5° f& f) SURSHUWLHYV
&22/ *$5" f& f)
w22/ +55" e N ,VIRUPXODWHG ZLWK D QLWULWH IUHH DGGL\
B 3URWHFWY WKH FRROLQJ V\VWHP PHWDOV FD
&22/ *$5' ., f& 1 DOOR\V DQG FRSSHUDOOR\V VXFK DV EUDVV
&22/ *$5',, 3% f& f)
&22/ *$5" f& 3) :DWHU 4XDOLW\
S ; SRUWDQW WR WKH SHUIR
E%%ngq&ﬁﬁlﬁvs »» SUH PL[SURGXFWF%Q%%H.&?@\WI&!?Hlt\EQWLOOHG GHLRQL]JHG RU
ZDWHU LV UHFRPPHQGHG IRU PL[LQJ ZLWK HWK
8VH &22/ *$5' ,, 3* ZKHQ D QRQ WR[LF FSRIRGDQWMQH JO\FRO EDVH HQJLQH FRRIODQW FR:
IRUPXODWLRQ LV UHTXLUHG
&RRODQW 'UDLQ ,QWHUYDOV
GGLWLRQDO 5HFRPPHQGHG &RRODQWYV
$ Q Q b Lo DQG IOXVK WKH FRROLQJ VIVWHP DQG UK
7KH IROORZLQJHQJLQH FRRODQW LV FRRRO DRQMRPWHOKFHIGQGLFDWHG LQWHUYDO ZKL
FRRODQW XVHG
+-RKQ '"HHUH &22/ *$5' ., &RQFHQWUDWH LQ D
PL[WXUH RI FRQFHQWUDWH ZLWK TXDlOI'H.‘W&ZDN\/*I$IB ., RU &22/ *$5' ,,3* LV XVHG WKH
LOLOWHUYDO LV \HDUV RU KRXUV RI R
,03257$17 :KHQ PL[LQJ FRRODQWFRQFHQWUD HZLWK
ZDWHU GR QRW XVH OHVV WKDQ | PUFRRHIDQMURWKHU WKDQ &22/ *$5' |, RU &22/
WKDQ FROFHQWUDWLRQ RI FRRGDQWXVH®BY WHK®XFH WKH GUDLQ LQWHUYDO WR
JLYHV LQDGHTXDWH DGGLWLYHKRRUVYRUBBNMUR® LRQ
*
Egsgvggvv\\llli]RH%DV\l/JLHRDQWDH(SJGWFKRDR%LQUO%%%? WF%\%WB(\YH FRROLQJ VIVWHP VHDOL
w DQWLIUHH]H WKDW FRQWD!
2JWKHU &RRODQWY VHDOLQJ DGGLWLYHV
SWKHU HWK\OHQH JO\FRO RU SURS\OHQH;CS\%}_‘E% WK\OHQSVJV(\)/\FRO DQG SURS\OF
FRRODQWY PD\EH XVHG LI WKH\ PHHW RQ JdbRBREP
VSHFLILFDWLRQV 'R QRW XVH FRRODQWY WKDW FRQWDLQ QLYV
&22/ *$5' LV D WUDGHPDUN RI '"HHUH &RPSDQ\
' &22/ 0$<
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ODLQWHQDQFH20DFKLQH ‘

'ubDLQ ,QWHUYDOV IRU 'LHVHO (QJLQH &RRODQW

'UDLQ DQG IOXVK WKH FRROLQJ V\VWHP D UHILOO LYHVK
FRRODQW DW WKH LQGLFDWHG |_QWHLH@DP§< @[&Eﬁg‘égﬁf&@ g'g/ékghﬁu &2
FRRODQW XVHG 3*3 $5°,, QwWUD
WKH FRRODQW LV QRW WHVWHG 25 DG
-RKQ '"HHUH &22/ *$5'CE ,, BUHPL[ &22/E$BP'GGLQJ-RKQ 'HHUH &22/ *$5',, &RR
,, 3* 3BUHPL[ DQG &22/ *$5' ,, SaRQFHQWWBWIE DDHQ LQWHUYDO LV IRXU\HDUV
PDLQWHQDQFH IUHH FRRODQWYV IRU X3KLR BUDHP UWRHUYDO RQO\DSSOLH
KRXUV RIRSHUDWLRQ SURYLGHG WK DWK W H BR R EHHQVRDWHW DVQHG ZLWK
WRSSHG RII XVLQJRQO\-RKQ 'HHUH & PRQBB'QWIUHPH[ZLWK TXDOLW\ ZDWH U

* ' *
RU &22/ *$5",, 3" SUHPLI ,ID FRRODQW RWKHU WKDQ &22/ *$5",
7HVW WKH FRRODQW FRQGLWLRQ DQQXB® OV KWHIG 8BRGRDBMWKN\E UDLQ LQ\
BWULSV GHVLJQHG IRU XVH ZLWK -RKQ 'HHKRN &2 R RBSHUDWLRQ
,, FRRODQWY ,Il WKH WHVW VWULS FKDUW LQGLFDWHY WKDW DGGLWLYH
LV UHTXLUHG DGG -RKQ 'HHUH &22/ *$5',, &RRODQW
(IWHQGHU DV GLUHFWHG

&22/ *$5'LV D WUDGHPDUN RI '"HHUH &RPSDQ\
', &22/ $35

P/ *$
W H L
GLW
oDQ
RU

v WR
LQ D

VHUY

-RKQ '"HHUH &22/ *$5'€E ,, 8RRODQW ([WHQGHU

6RPH FRRODQW DGGLWLYHV JUDGXD O&22¢ H$®'HWERBRODIQW ([WHQGHU LV QR
HQJLQH RSHUDWLRQ )RU &22/ *$5'(E ,ZBWK @LWNQ®H FRQWDLQLQJ FRROD(
&22/ *$5',, SRQFHQWUDWH UHSOHQLV F% %)DQV&DC%% \n_‘)v
"\ VXSSOHPHQYV

EHWZHHQGUDLQLQWHUYDOVE\DGGL(&?&DE 3*%\75 X ﬁ/ﬁé

GLWLYH ZK KH FRROLQJ V\
(IWHQGHU DQG UHILOOHG ZLWK DQ\ Rl WKH |
&22/ *$5',, &RRODQW ([WHQGHU VKRXOG Q HDGGHG ,
XQOHVV LQGLFDWHG E\ &22/ *$5',, THVW 6 |_'£§?vH 22/ *$5°,,
WHVW VWULSV SURYLGH D VLPSOH HIIHFwt R @ HRHRE SR FI&GPE N Wk H

IUHHIH SRLQW DGGLWLYHOHYHOV DQG §+RINRXUHQILQHERRODOW. |\ oo

7HVW WKH FRRODQW VROXWLRQ DW L (D/GHEBULYWLOYHRIFD @ RIGIWK Q@ W QG DG G LWL
ZKHQHYHU H[FHVVLYH FRRODQW LV ORRWR ODKUR XR K PRIDWRVRRQ RI FRROLQ ]

RYHUKHDWLQ! $GG WKH UHFRPPHQGHG FRQFHQWUD
,03257%$17 'R QRW XVH &22/ *$5',, THVW &RRODQW ([WHQGHU '2 127 DGG PR
6WULSV ZLWK &22/ *$5"',, 3* UHFRPPHQGHG DPRXQW

&22/ *$5',, SRRODQW ([WHQGHU LV D FKHPLFDOO\PDWFKHG
DGGLWLYH VI\VWHP IRU XVH ZLWK DOO &22/ *$5',, FRRODQWYV

&22/ *$5'LV D WUDGHPDUN RI '"HHUH &RPSDQ\

W LG
D W V

VDO
VWHF
ROOF

DHPH
YH G
VIV

WLRC
UH W

' &221 0$<
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ODLQWHQDQFH20DFKLQH

6XSSOHPHQWDO &RRODQW $GGLWLYHV

6RPH FRRODQW DGGLWLYHV ZLOO JUDGXD )(u QJ
HQJLQH RSHUDWLRQ )RU QLWULWH FRQ % .
UHSOHQLVK FRRODQW DGGLWLYHYV EHWZH OV BV

DGGLQJ D VXSSOHPHQWDO FRRODQW D|%A9Wﬁd'ﬁp?ﬁ/o%W5’lBQ'§<9HG FRQV

QHFHVVDU\ EA FRRODQW WHVWLQJ DQG IROORZ WKH PDQXIDFWXUHU V U}
-RKQ '"HHUH /LTXLG &RRODQW &RQGLW‘KK@)&QJFLR/HLQWEP@FFRBQP@W DGGLWLYH

DVDVXSSOHPHQWDO FRRODQW DGGLWI{_qI* HUR(P'Q\MBLMVI-‘_'FEBQW&(%Q&J%SS(

FRRODQWYV DGGLWLYHV PD\UHVXOW LQ DGGLWLY|
-RKQ '"HHUH /LTXLG &RRODQW &RQGLWVKHHBRRYPBRW GHVLIQHG
IRU XVH ZLWK -RKQ "HHUH &22/ "$5'E . SHRPRl PDQXIDFWXUHU V UHFRPPH(

géZ/F*H%WOS:N?’HUHPL[ RU &22/ *$5" ., yXSSOHPHQWDO FRRODQW DGGLWLYH
QFHQ WKH UHFRPPHQGHG DPRXQW
,03257$17 'R QRW DGG D VXSSOHPHQWDO FRRODQW

DGGLWLYH ZKHQ WKH FRROLQJ VI\VWHP LV GUDLQHG
DQG UHILOOHG ZLWK DQ\ RI WKH IROORZLQJ

&22/ *$5'LV D WUDGHPDUN RI '"HHUH &RPSDQ\

'y &221 $35

2SHUDWLQJ LQ :DUP 7THPSHUDWXUH &0OLPDWHYV

-RKQ '"HHUH HQJLQHV DUH GHVLJQHG WR %IﬁlFUB ﬁ%&lv\P\‘}XUIDFH DOXPLOXEH
UHFRPPHQGHG HQJLQH FRRODQWYV %FRUUR&\I/LRQ VFDOLQJ DQG FD%LV’

$0ZD\V XVH D UHFRPPHQGHG HQJLQH FRREBPYWWYU HV¥YHQ/ HicHRY WKH FRRODQW
RSHUDWLQJLQ JHRJUDSKLFDO DUHDV ZKHERR PPHHYH SQBWWERQRYY DUH D¢
LV QRW UHTXLUHG 'UDLQ FRROLQJ V\VWHP DQG UHIL

,03257$17 :DWHU PD\ EH XVHG DY FRRODQLW"FRPPHQGHG HQJLQH FRRODQW
HPHUJHQF\ VLWXDWLRQV RQO\ SRVVLEOH

XOW WKH
HFRPPHQ
1V

PHPHQWD
HGURS R

DGHG FRQ
i 2127 D

DQG LUR
YDWLRQ R
HYHQ Zt
5GHG

00 ZLWK
DV VRRQ

'y &22/ 0$<
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ODLQWHQDQFH20DFKLQH

$GGLWLRQDO ,QIRUPDWLRQ $ERXW 'LHVHO (QJLQH &RRODQWV
,, a.RRODQW ([WHQGHU

(QJLQH FRRODQWV DUH D FRPELQDWL EKHP
FRPSRQHQWY HWK\OHQH JO\FRO (* IEQ@LPR &LSSVH'%’ Wé\\)-kggﬁ‘RSH &RRODQWY
3* DOQWLIUHH]H LQKLELWLQJ FRRODQMWYRGGSLWILY XKW RPRW T X ROAWYH FRROI
ZDWHU PHHWLQJ $670" 7KHVH FRRODQW V

FRUUHFW DGGLWLYHV WR SURWHFW K
&RRODQW 6SHFLILFDWLRQV QRW WUHDW DQ DXWRPRWLYH HQJLQH
-RKQ '"HHUH &22/ *$5'CE ,, 3UHPL[ HLWKHRR® RQW DGGLWLYHV EHFDXVH WKH
3* DUH IXOO\IRUPXODWHG FRRODQWDW@DWWM@WDQ@MU@WUQHDGGLWL

FRPSRQHQWYVY LQ WKHLU FRUUHFW FRQ R 2127
DGG DQ LQLWLDO FKDUJH RI -RKQ HHU@%%@/L&Q%{),L,%Y

&RRODQW ([WHQGHU WR &22/ *$5' ,, 3U.hR\H U BOLW\ LV LPSRUWDOW WR W
DGG DQ\ RWKHU VXSSOHPHQWDO FRRC,E[@;@\@LDQBJG\}_\WWY# UMW EY GHLRQ
&22/ *$5"',, BUHPL] ZDWHU LV UHFRPPHQGHG IRUPL[LQJ 2
“RKQ '"HHUH &22/ *$5',,&RQFHQWUDW|JP9§5 *EQz'WkO\FR%EDVHH?\J/'\-NQH*
HWK\OHQH JO\FRO DQG LQKLELWLQJ ngﬁzq %\N\Qﬁ/
SURGXFW ZLWK TXDOLW\ ZDWHU EXW 9?5'@ Jd’df@ 6'§£\'-}1'%E8/W'-RQ
FKDUJH RI -RKQ 'HHUH &22/ *$5' ,, & RRIQREW (EWHQGHU PJ
RUDQ\RWKHU VXSSOHPHQWDO FRRODQW, BVeGLWLYH 53 7
5HSOHQLVK &RRODQW $GGLWLYHV 7RWDO GLVVROYHG VROLGM /

7TRWDO KDUGQHVV PJ /
6RPH FRRODQW DGGLWLYHV ZLOO JUDEGXDOOVGHSOHWH GygRLQJ

HQJLQH RSHUDWLRQ 3HULRGLF UHSOHQLVKPHQW RILQKLELWRUV
LV UHTXLUHG HYHQ ZKHQ -RKQ '"HHUH g@{] ,

BUHPL[RU &22/ *$5',,&RQFHQWUDWH{$€/ ﬁ'$G§U)%\gBE\§[LRQ

WKH UHFRPPHQGDWLRQV LQ WKLV PD Q@XBQIIHRWDMKY M\FR B FHRIWQUDWLRQV RI
'HHUH &22/ *$5',, &RRODQW ([WHQGHUHQJLQH FRRODQW GHWHUPLQH LWV IU

K\ XVH -RKQ 'HHUH &22/ *$5',, &RRODQW (WK\OHQH *O\FRO )UHH]H 3URWHFWLRQ
([WHQGHU" f& f)

2SHUDWLQJ ZLWKRXW SURSHU FRRODOW DGGLWLYHV zLoo UHV¥ow!lo
LQFUHDVHG FRUURVLRQ F\OLQGHU OLQHU HURVLRQDQG SLWW1%QJ f@oG
RWKHU GDPDJH WR WKH HQJLQH DQG FRROIURF\PHAN AP FBQ/ ) BISIOISURWHFWLRQ
PL[WXUH RI HWK\OHQH JO\FRO RU SURS\OHQH JO\FRO DQG ZDWHE  f)
ZLOO QRW JLYH DGHTXDWH SURWHFWLRQ e )

-RKQ 'HHUH &22/ *$5',,&RRODQW([WHOGHU LV D f& )
FKHPLFDOO\PDWFKHG DGGLWLYH V\VW J IR U |

SURSULHWDU\DGGLWLYHV XVHG LQ - 3_@ E%T}y;‘ %2% %%&N%bWWG%L[WXU
3UHPL[DQG &22/ *$5',, &RQFHQWUDWH Y ) SURS\OHQHJ

RSWLPXP SURWHFWLRQ IRU XS WR VL[\HDUV RU KRXUV RI
RSHUDWLRQ

&22/ *$5'LV D WUDGHPDUN RI '"HHUH &RPSDQ\

'y &221 $35

DQC

DQ W\
GR (
HDY'
FRR
KLJK
Y H ID

KH S
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7 LW K
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ODLQWHQDQFH20DFKLQH

ODLQWDLQLQJDGHTXDWH FRQFHQWU

7HVWLQJ'LHVHO (QJLQH &RRODQW
LQKLELWLQJDGGLWLYHV LQ WKH FRR
HQJLQHDQG FRROLQJ V\VWHP DJDLQ

RRe R anaress
DQG F\OLQGHU OLQHU HURVLRQ DQG SLWgﬁ J%Qg; g@i Y‘Z@ G DPRXQW

7HVW WKH FRRODQW VROXWLRQ DW LQWHRBY6Q R1LWRLYWK & RYVWORHRL QJ &
DQG ZKHQHYHU H[FHVVLYH FRRODQW I P &Y WHWISHRGHY ARRMY LRYW HV x ow

RYHUKHDWLQJ DGGLWLYH 6&$% FKDUW WR GHWHUPL

&RRODQW 7HVW 6WULSV DGGLWLYHV LQ\RXU FRRODQW DQG Z¥
ILTXLG &RRODQW &RQGLWLRQHU VKR

Hus FRQFHQ

&RRODQW WHVW VWULSY DUH DYDLOD UF§£\R Y g qé
GHDOHU 7KHVH WHVW VWULSV SURYL 1P 4}54 ;
PHWKRG WR FKHFN WKH IUHH]H SRLQV\/U PéHBQB F‘?G RRQHU 21

\RXU HQJLQH FRRODQW
'KHQ 8VLQJ -RKQ 'HHUH &22/ *$5"' ,,

-RKQ '"HHUH &22/ *$5' ,, BUHPL[E &22/)
,, 3* 3UHPL[ DQG &22/ *$5' ,, &RQFHQW
PDLQWHQDQFH IUHH FRRODQWYV IRU X
KRXUV RI RSHUDWLRQ SURYLGHG WK

DPRUH WKRURXJK HYDOXDWLRQ R

D DQDO\VLYV 7KH FRRODQW D

M/HHHILQJ SRLQW DQW]I

W )(E QW YLWDWLRQ Fi

WRSSHG RII XVLQJ RQO\ -RKQ 'HHUH & Vbé*‘?, u '-bKV[é)EVhV{VU DGGLWL
F

RU &22/ *$5' ,, 3* SUHPL[ 7HVW WKH FR WWFREELWIVREO DVVHVVPHQW

DQQXDOO\ ZLWK FRRODQW WHVW VWU4RY & H ¥ W @RHK® LR & VEIZLMWEHDOH U 1]

-RKQ 'HHUH &22/ *$5' ,, FRRODQWV #d/blg\(/\WD PGCERY,
FKDUW LQGLFDWHY WKDW DGGLWLYH LV URTXLUHG DGG -RKQ '"HHUH

&22/ *$5',, &RRODQW ([WHQGHU DV GLUHFWHG
&22/ *$5' LV D WUDGHPDUN RI '"HHUH &RPSDQ\

&RRODQW $QDO\VLV

' &22/ $35

WUDWLR
DGG PRI

RRODQWYV

WR WKH \
OH WKH DI
HWKHU P
XOG EH DC

WUDWLR
27 DGG PR

I \RXU FR
QDO\VLYV |
I[TUHH]H O
RQWURO L
YH VLOL
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ODLQWHQDQFH20DFKLQH ‘

'LHVHO )XHO

&RQVXOW\RXU ORFDO IXHO GLVWULE@%YBI&LBER%%&&WW&U%MLYVK[B_'QG 6WDJH ..

GLHVHO IXHO DYDLODEOH LQ \RXU DU

,Q JHQHUDO GLHVHO IXHOV DUH EOHQ%ﬁ é'vzh \Pl\' ;}ﬁ VXOIXU FRQWH!
WHPSHUDWXUH UHTXLUHPHQWYV RIWKIils‘%-‘# UD S REFR 6D VXOIXUFRQWH

ZKLFK WKH\ DUH PDUNHWHG
2 SSP 5('8&(6 WKH RLODQG IL

'LHVHO IXHOV VSHFLILHG WR (1  RU $6&7®W H UYDHD
UHFRPPHQGHG 5HQHZDEOH GLHVHO IXHQ SURGXEHG E
K\GURWUHDWLQJDQLPDO IDWV DQG Y BES glo
LGHQWLFDO WR SHWUROHXP GLHVHO IX bFoH cLBYRO
PHHWV (1 RUS$670' LV DFFHSWDEOHIMRY DW DOO

FW\

SHUFHQWDJH PL[WXUH OHYHOV 6XOIXU &RQWHQW IRU 7LHU DQG 6WDJH

DWH

R XU

HY E O\ X @WK VXOIXU

SHTXLUHG )XHO 3URSHUWLHYV 18VH RI GLHVHO IXHO ZLWK VXOIXU FRQW

,QDOO FDVHV WKH IXHO VKDOO PHHW %F mN§|OGOLm%%4%]L§%%§ﬂWEA)¥O|XU FROWH

&HWDQH QXPEHU RI &KHYDRXPQXPEHU JUHDWHXISP 5('8&(6 WKH RLODQG IL
WKDQ LV SUHIHUUHG HVSHFLDOO\ IRUQWHARPBHRDOWXUHY EHORZ

DWH

+ f& * f) RUHOHYDWLRQV DERYH IIZ%()ZS(IWVLQJ GLHVHO IXHO ZLWK VXOIXU

PJ NJ SSP FRQWDFW \
&ROG )LOWHU 30X XRJ)I3@J BRRRWG EH DW %HB Wy

f& f) EHORZWKH H[SHFWHG ORZORMXNGEWHPSHUDWXUH RU

3BRLEWORZ WKH H[SHFWHG ORZHVW DPELHIXW WREG HHOMVIRWH2 WKHU (QJLQH

R XU

)JXHO OXEVKRKWG SDVV D PD[LPXP VFDUYsG/UHPRHWMHWRD IXHO ZLWK VXOIXU FRQW

PPDVPHDVXUHG E\$670" RU ,62 pJ NJ SSP LV 5(&200(1'("

$ PD[LPXP VFDU GLDPHWHU RI PP LVISVHIRIUIHHG/HO IXHO ZLWK VXOIXU FRQWFH

'LHVHO IXHO TXDOLW\ D Q 8X\KW PRPBRQ WQ ypooF o('8&(6 WKHRLODQG
DOO H[LVWLQJ HPLVVLRQV UHJXODWLR Y WP DUHD LQ ZKLFK

WKHHQJLQH RSHUDWHYV "2 127 XVH GLEYHLO7 A A ORIy \PHAP WMHG GLHVHO H

ILOW

QJLQ

FRQWHQW JUHDWHU WKDQ PJ NJ RERHU W\SH RI OXEULFDWLQJ RLQO ZLW

6XOIXU FRQWHQW IRU ,QWHULP 7LHU )LQPEQ RSHW IXHO DGGLWLYH XVDJH
6WDJH ,,, % DQG 6WDJH ,9 (QJLQHYV RQIXHOLQMHFWLRQ HTXLSPHQW

J8VH 21/< XOWUD ORZ VXOIXU GLHVHO 8/6' IXHO ZLWK D
PD[LPXP RI PJ NJ SSP VXOIXUFRQWHQW

)8/ 28&7

PD\ F
R1 GL
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ODLQWHQDQFH20DFKLQH

%LR'LHVHO )XHO

%LR'LHVHO IXHO LV FRPSULVHG RI PRQ{?F}’:|

FKDLQ IDWW\ DFLGV GHULYHG IURP YH @%EgﬂQk%H%%ngﬁﬁgﬁQWVDQe

IDWV %LR'LHVHO EOHQGV DUH %LR"LHMROSHM IR 8 HW K § HMMRPSIREWLRQ R
GLHVHO IXHO RQ D YROXPH EDVLYV PHHW WKH UHTXLUHPHQWYV RI $670

%HIRUH XVLQJ IXHO FROQWDLQLQJ %LRBHIRBPOHFLR? YWRQGDUG

%LR'LHVHO 8VH SHTXLUHPHQWYV DQG S Fir AR 6 BWHRYM BAVKH 8 6 DUH VW
WKLV 2SHUDWRUfV 0DQXDO SXUFKDVH %LR'LHVHO EOHQGV IURP L

(QYLURQPHQWDOODZVDQGLHUXODW%?%%?%%#%%%W G IURP D %4
|ﬁ% ﬂ>\&k |

SURKLELW WKH XVH RI ELRIXHOV 2SH \ WKH 1D W

ZLWK DSSURSULDWH JRYHUQPHQWDO JFUHG

ELRIXHOV

$00 -RKQ HHUH(QJLQHVZLWK([mnmﬂ%ﬁ$w%@%gggyfégvUHVLGXDODVP

5HOHDVHG DQG $IWHU Q HLWKHU $670
FDO UHVXOW LQ PRUH UDSLG DVK ORD

:KLOH EOHQGV % DUHSUH|HUUHG|wMﬁ%UQVMEOHDQLQJRIWKH([KDXVW
FRQFHQWUDWLRQV XS WR D EOHQG
GLHVHO IXHO FDQ EH XVHG %LRLHVH Oy Q UHTXLUH PRUH

VHO IXHO SDUWLH

e

FDQ EH XVHG 21/< LI WKH %LR'LHVHO

% PHHWYV $670 "' (1 RU HTXL g Q%LSSQRtSGOLHFT)T/\/OHCi
VSHFLILFDWLRQ ([SHFW D UHGXFW\Z #th@ XSWR % PXVWE

UHGXFWLRQLQIXHO HFRQRP\ ZKHQ X éiGDWHRI%LRLHVHOPDQMDFV

%LR'LHVHO FRQFHQWUDWLRQV DERYH®%RYFDY KBEBWEKH XVHG ZLWKLQ G

HQJLQHYV HPLVVLRQ FRQWURO V\VWHPNDORCLAR RHOORP QWP E W XUH

XVHG 5LVNV LQFOXGH Exm/DUHQRm/ B
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:KLOH EOHQGV % DUH SUHIHUUHG_%IR'

FROQFHQWUDWLRQV XS WR D EOHQG5 DWHR'DQDOWL

GLHVHO IXHO FDQ EH XVHG %LRLHVH% KH'XHOLVFRPSO

FDQ EH XVHG 21/< LI WKH %LR'LHVHO X

V 2SHUDWRUV 0DQ
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UHGXFWLRQ LQ IXHO HFRQRP\ ZKHQ XVA QY PAHVHO IXHOV
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IXHO HFRQRP\ ZKHQ XVLQJ %LR'LHV @VVLEOHODFTXHULQJRUVHHXUH

VLEOHIRUPDWLR RI'VOXGJH D(Q
-RKQ '"HHUH DSSURYHG IXHO FRQGLWL [
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ODLQWHQDQFH20DFKLQH

3RVVLEOH UHGXFWLRQ LQ ZDWHU VHSDVURWRDGILQRFDAGRIHTXLUH PRUH IU
3RVVLEOH GDPDJH WR SDLQW LI H[SR V(HIGDXR % ) ROVANB OL| SUHVHQW
3RVVLEOH FRUURVLRQ RIIXHO LQMHF HIXLSPHQW
3RVVLEOFIHODVWRPHULFVHDOIDQG@%? i %%?8VHGYHJHWDEOH
GHJUDGDWLRQ SULPDULO\DQ LVVXH ZL H‘%@/%
fRVVLEOHKLJKDFLGOHYHOVZLWKLQD& #\ 3 L

%HFDXVH %LR'LHVHO EOHQGV DERYH %
DVK XVLQJEOHQGV DERYH % FDQUHVXOWLQPRUHUDSLG

QLQ -RKQ 'HHUH

8 0$<

HTX

RLOY

@HIQ?U XVH DV IXHOQ LQ

HQJL

FPXYH HQJILQH IDLOXUH

7THVWLQJ 'LHVHO )XHO RSHUDWLRQV EDFWHULD FORXG SRL

QwW

$ IXHO DQDO\VLY SURJUDP FDQ KHOS WR BRELWRYWERTREG AT Y WKITXH

RI GLHVHO IXHO 7KH IXHO DQDO\VLV BERQ\WDRWLRK B URWQFBKWUH GHDOHU |
GDWD VXFK DV FHWDQH QXPEHU |XHOG\\SWH 8 X ® HXOUDRRIDON Y IQWV
ZDWHU FRQWHQW DSSHDUDQFH VXLWDELOLW)\IRU FROG ZHDWKHU

)8/ $35

RU P

+DQGOLQJDQG 6WRULQJ'LHVHO )XHO

A&$87,21 5HGXFH WKH ULVN RI ILUH :kBQ&UHQXPOR'LHVHO IXHO WKH IXH
FDUHIXOO\ '21271LO0O WKH IXHO WIBJ)IN 2KR& NOIBGQDHHPHQW GXH WR SU

LV UXQQLQJ '2 127 VPRNH ZKLOH \ 0
IXHO\NDQNI?UVHUYLFH\NKHIXHO%%%&%hm%ﬁﬁQHRLO(DHYHOGDLO\SUL

OlLC
HP DV

RU W

RLO OHYHO PD\LQGLFDWH IXHO GL

JLOO WKH IXHO WDQN DW WKH HQG RI H@Fx5 @91\ 7V HSGHIKMWLROJWRLY YHQWHG WK

SUHYHQW ZDWHU FRQGHQVDWLRQ DQG IUHGRY EB8ELQAIDFRIPLILOOHU FDS

LV Ut

ZHDWKHU UHSODFH LW ZLWK DQ RULJLQDO YHQW

.HHS DOO VWRUDJH WDQNV DV IXOO DVE#&FWP\?QWW@F&}%UPB]&H[WHQG

FRQGHQVDWLRQ VORZ WXUQRYHU RIIXHO DGG D IXHO
(QVXUH WKDW DOO IXHO WDQN FDSV D QX PROYH® 8 WHIYHHIQOW WDW I ERQGHQV

HG S
FRQC
DWLF

SURSHUO\WR SUHYHQW PRLVWXUH IURKHIONVHULRUY -BRQ LWHRWHZOMMHWH U IRY UHF

FRQWHQW RI WKH IXHO UHJXODUO\

8/ ) (%

$OWHUQDWLYHDQG 6\QWKHWLF /XEULFDQWYV

&RQGLWLRQV LQ FHUWDLQ JHRJUDSKLFDOWBHAD\DPG\GHTXWUMHY WR FUHD
OXEULFDQW UHFRPPHQGDWLRQV GLIIHUHRMHMW R A WKRVG! BIH BIWHFD WLR Q V
LQ WKLV PDQXDO 6RPH -RKQ 'HHUH EUDQGHRRUNPWYWQGOL[LQJ GLIIHUHQ
OXEULFDQWY PD\ QRW EHDYDLODEOH LQ VRXWKCSRFDSMILRIXQFWLRQLQJ RI WK

D H DGH XEULFDQW SHUIR
6\QWKHWLF OXEULFDQWY PD\ EH XVHG LIW?(IQHGPH]IRWQNK(EI v Q SHU
SHUIRUPDQFH UHTXLUHPHQWY DV VKRZQ b QWEY PP RXPOEWR UL ILoOHG 2L

7KH WHPSHUDWXUH OLPLWV DQG VHU YHI[MH U D § U LWR FHHFHKYRY P XO L

1€
PDQXDO DSSO\WR ERWK FRQYHQWLRJFPF Kb@HLbWK SWRERT WY WKDW GR Q
I RLOV KDYH EHHQ PL[HG RU LI DOWH

5H UHILQHG EDVH VWRFN SURGXFWV RIH\VEHUNGH W KHWRHESOHWH K\GUDXOLR
ILQLVKHG OXEULFDQW PHHWV WKH SHUORVRBQEH D8 DXWKRHWHIQWE GHDOHU

,/ DOWHUQDWLYH K\GUDXOLF RLOV D U&RWH/TOAW HISX W B K W KRWD XIPEKHDOHU
VIVWHP QHHGV WR EH FRPSOHWHO\ IOKgKRHGP DWLR @ D\QUHITMEBRERPHQGDWLR
ODUJH DPRXQWV RIRLO WR SURSHUO\GUDLQ SUHYLRXV SURGXFW

,03257%$17 $YRLG PL[LQJ GLIIHUHQW EUDQGV RU
WA\SHV RI RLOV 2LO PDQXIDFWXUHUV EOHQG EDVH
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'LHVHO (QJLQH %UHDN ,Q 2LO

ODLQWHQDQFH20DFKLQH
1HZ HQJLQHV DUH ILOOHG DW WKH ID
(1*,1( %5($. ,1 2,/ 'XULQJ WKH EUHDN

JLiity
DGG -RKQ '"HHUH (1*,1( %5($. ,1 2,/DV(§W G

PDLOQWDLQ WKH VSHFLILHG RLO OHYHQ03257%$17

'R QRW XVH 3/86 RLO RU H
&KDQJH WKH RLODQG ILOWHU DIWHU WKH lEQW\WQR\I] M\)\I/\HTIH IROORZLQYJ G
RSHUDWLRQ RIDQHZ RUUHEXLOW HQJLQ

RQ RIDQHZRU
$IWHU HQJLQH RYHUKDXO ILOO WKH HQJLQH ZLWK$3RA<Q3/I§&—|UH

ERRMBONTPY R HULRG XVH -R

VHO HQJLQH RLO DV UHFRH

&($ (

$&($ (
1*,1( %5 12,/
( (%5($. $3, &, $&($ (
1 -RKQ '"HHUH (1*,1( %5($. ,12,/LVQRWDYDLODEOHK3 g+ $&($ (

XVH DGLHVHO HQJLQH RLO PHHWLQJ RQHRI WKH IR$QQ2LRZLQJ sttéé-ﬂ;QJ
WKH ILUVW KRXUV RI RSHUDWLRQ

$3, &)
$3, 6HUYLFH &ODVVLILFDWLRQ &( $3, &)
$3, 6HUYLFH &ODVVLILFDWLRQ &' $3, &)

$3, 6HUYLFH &ODVVLILFDWLRQ &&
$&($ 2LO 6HTXHQFH (
$&($ 2LO 6HTXHQFH (

7TKHVH RLOV ZLOO QRW DOORZ WK
EUHDN LQ SURSHUO\
3/86

LV DWUDGHPDUN RI '"HHUH &RPSDQ\

-$1

HHQJILQH
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ODLQWHQDQFH20DFKLQH

+\GUDXOLF 2LO soc @) 1206

,03257$17 ([FDYDWRUV DUH IDFWRU\ILOOHG ZLWK 6X §H U
(; +1 H[WHQGHG OLIH]LQF IUHH K\GUD I:FR{O@ T 1040F
Q  30(C

'21270,;=,1& %$6('$1'=,1& )5((2,/6

T

JOXVKLQJ VIVWHP LV UHTXLUHG ZKHQ FEDPIL 1l gsr
IURP JLQF IUHH WR JLQF EDVHG RLOV &RQWD i < o
DXWKRUL]JHG GHDOHU IRU WKHIOXVKLQ@jSUEERFlld[EX__I[HSO(F ° z

— ke]
$YRLG PL[LQJ GLIIHUHQW EUDQGV RI RL&V 22L0 | T 2
PDQXIDFWXUHUV HQJLQHHU WKHLU RLOX WR POBRIWH 320 5 3
FHUWDLQ VSHFLILFDWLRQV DQG UHTXL HgUHQWV\E g §
OL[LQJ GLIIHUHQW RLOV FDQ GHJUDGH 0OX L-E@ 14F 2 &

DQG PDFKLQH SHUIRUPDQFH £

-20(C AAF g

-81

8VH RLO YLVFRVLW\EDVHG RQ WKH H[SHFWHG DLU WHHEHUDW®YU
UDQJH GXULQJ WKH SHULRG EHWZHHQ RLO FKDQJRBOC ff -220F

/RZ 7THPSHUDWXUH 2SHUDWLRQ o M a0

'R QRW PL[]LQF EDVHG DQG JLQF IUHH RLOV @ .
$ SUHIHUUHG ,62 K\GUDXOLF RLO PD\EHDGGHG WR WKH "
PDFKLQH IRU ORZ WHPSHUDWXUH RSHUDWLRQV +\&G@PX®LE 2L0

VIVWHP RLO YLVFRVLW\ PXVW EH &VW DW f& PLQLPXP

Hirnney. fa . Fy REAUDWRE 2KHQ BLRLRBERZL QI SURER WY FDo EH XV

1
2g12

' KHQ VZLWFKLQJ EDFN WR ZDUP ZHD ROk G YW WPl OXVK KDV EHHQ SHUIF
AR

SUHIHUUHG ,62 K\GUDXOLF RLO PD\ URFHGXUH

PDFKLQH 7KH K\GUDXOLF VIVWHP RLQyXH\FRY4BLPKYMREHY PD\ EH XVHG
&VW DW f& PLQLPXP DQG PXVW QRW EH RSHUDWHG

ZKHQ DPELHQW WHPSHUDWXUH H[FHRAKN IRRORZA)QJ RLOV DUH JLQF EDVHG DQ
PL[HG ZLWK KRXUDQG KRXU JUQF |
6HDVRQDO +\GUDXOLF )OXVKLQJ F7H[DFR ,QF 5DQGR2LO+' RU )RUORZ

: WLRQ

R QRW PL[]JLQF EDVHG DQG JLQF IUH ,
£7ZR K\GUDXOLF WDQN IOXVKHV DUH U %Lﬁ)é(b(FKDByLQJ)RU ORZ WH
K\GUDXOLF RLOV IRUVHDVRODO RSHY 2&

WDQN ZLWK QHZ RLO ,62 FROG ,62 E

PDFKLQH WR PL[RLOLQ V\WVWHP 'UDL RWHRS0 wDQN DJIDLQ

&KHFN RLO YLVFRVLW\ %LRGHJUDGDEOH +\GUDXOLF 2LO

7KHIROORZLQJRLOLY SUHIHUUHG 8VH RQO\ ([[RQ ORELO ($/ (QYLURV\Q
KRXU FKDQJH LQWHUYDO (VWKHU 2LO ZKHQ D ELRGHJUDGDEOH

\RXU -RKQ '"HHUH GHDOHU IRU 5HJLVW
$=LQF JUHH 6XSHU (; +1 +LWDFKL H[FI)WDONRIWRLR PHRIRV ZDUUDQW\ UHTXL
-RKQ '"HHUH

PSHL

LD DA& U900y 7 AU o

+ 6\ ¢
RLO
UDW
UHPF

,03257%$17 2WKHU ILUH UHVLVWDQW DQG L
KRXU FKDQJH LQWHUYDO ELRGHIJUDGDEOH RLO DOVR FDOOQHG )

$ =LQF JUHH 'DSKQH 6XSHU +\GUR $ )Rugg
WHPSHUDWXUH RSHUDWLRQ

F6KHOO 7THOOXV 2LO 6
KRXU FKDQJH LOQWHUYDO

BHYRUHVWU\ HTXLSPHQW

W DSSURYHG LQ -RKQ '"HHUH &RQVW
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ODLQWHQDQFH20DFKLQH

6ZLQJ *HDUER[ $QG 7UDYHO *HDUER|

8VH RLO YLVFRVLW\ EDVHG RQ WKH H[SHFW
UDQJH GXULQJ WKH SHULRG EHWZHHQ RLO F

7TKHIROORZLQJRLOV DUH SUHIHUUHG

%-RKQ '"HHUH */ *($5/8%5,&$17
-RKQ '"HHUH (;75(0( *$5' &

2WKHU RLOV PD\ EH XVHG LI WKH\ PHHW $3,
&ODVVLILFDWLRQ */

(;75(0( *$5' LV D WUDGHPDUN RI '"HHUH &RPSDQ\
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%HDULQJ DQG 6ZLQJ %HDULQJ *H

8VH JUHDVH EDVHG RQ 1/*, FRQVLVWHQF
H[SHFWHG DLUWHPSHUDWXUHUDQJH GX

7KH IROORZLQJ JUHDVHV DUH SUHIHUUH
T RKQ 'HHUH 6' 32/<85($ *5($6(
7KH IROORZLQJ JUHDVHV DUH DOVR UHFF

"RKQ '"HHUH +' 02/< *5($6(

"RKQ '"HHUH +'/,7+,80 &203/(; *5($6(
-RKQ '"HHUH +' :$7(55(6,67$17 *5($6(
-RKQ 'HHUH *5($6( *$5"

2WKHU JUHDVHYVY PD\EH XVHG LI WKH\ PH
F1/*, 3BHUIRUPDQFH &ODVVLILFDWLRQ *&

,03257%$17 6RPH W\SHV RI JUHDVH WKLFN
QRW FRPSDWLEOH ZLWK RWKHUYV
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ohn Deere HD LITHIUM COMPLEX-
ohn Deere HD WATER RESISTANT-

ohn Deere GREASE-GAR

s50°C |4
40°C [t
s0°c |4

20°C

122°F
104°F
86°F
68°F
50°F
32°F
14°F
—4°F
A _oooF

—40°F

& ('

—

NLGI Number 2

LGI Number 1

NLGI Number O

e

2812 -81

76

31




ODLQWHOQODQFH23HULRGLF ODLQWHOQ

6HUYLFH ODFKLQH DW 6SHFLILHG, QWBYYEVY YL RO LWHPY DW P XOM

IXEULFDWH PDNH VHUYLFHFKHFNV DORTPOVH Bid@W v WAHBWE? PQH DW K|

Q
LQWHUYDOV VKRZQ RQ WKH SHULRGLFW@&Q/HVHV(?(@@\FHLMD[S@WLDC ERY OLVW
WKH IROORZLQJ SDJHV KRXU RXUV DQG KRXUV RUGDL
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&KHFN +RXU OHWHU 5HJXODUO\ /
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PDLQWHQDQFH / /@‘%:% = \
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,QWHUYDOV RQ WKH SHULRGLF PDLQWI / / O o) :

an | N A
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A&$87,21 BUHYHQW SRVVLEOH LQMXU\ IURP GRRU
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ODLQWHQDQFH23HULRGLF ODLQWHQDQFH ‘

2SHQ (QJLQH +RRG

//
000 aal
A &%87.21 3UHYHQW SRVVLEOH LQMXU) k

ODWFK 3X0O0 RSHQ ODWFK WR XQORFN 1@00005’[’[/[//
%\

—
‘;-) HQG RI WKH UR

VHFXUHO\ ORFNHG LQWR FDWFK

5DLVH KRRG XVLQJ KDQGOH RQ KRRG XQWLO
LVVHFXUHO\ORFNHG LQWR FDWFK

/ K

2812 $35

t\
2&DWFK

7, (% 0$<

)XHO 7DQN 6SHFLILFDWLRQ

)XHO 7DQN2&DSDFLW\
A&$87,21 +DQGOH IXHO FDUHIXOO\ Il WKHHQJLQH

LV KRW RU UXQQLQJ '2127I1LOO WKRDMRLWBRAGHQVDWLRQ ILOO WKH |XHO WDQ
'2 127 VPRNH ZKLOH \RX ILOO IXHO WD\QJYN RBHUDWLRQ
ZRUN RQ IXHO V\VWHP

+\GUDXOLF %YUHDNHU DQG &UXVKH W®BWW BFKPNHIWVMDXOLF VIVWHP QHHGV
,03257%$17 $YRLG PL[LQJ GLIIHUHQW EUDQ\%@V&%Q/\?\\SWVXVKHG E\DQ DXWKRULIHG GHD

RIRLOV 2LO PDQXIDFWXUHUV HQIL@QhY YR UVRU FUXVKHU RSHUDWLR
PHHW FHUWDLQ VSHFLILFDWLRQV p QJI} OLFV\VWHPWRSFVVLEOHQF
UHTXLUHPHQWYV OL[LQJ GLITHUHQ¥G h % G GHWHULRUDWLRD 7KH K\(
U GUDXOLF RLO PXVW EH UHSODFF
%KD

GHJUDGH OXEULFDQW DQG PDFKLQH

7KLV H[FDYDWRU LV IDFWRU\ ILOO BB XKW LOFHPJH WR K\GUDXOLF SXP|SV DQG R
+1 H[WHQGHG OLIH JLQF IUHH K\GUDREREHRQ WV ¢ ®JIH WKH K\GUDXOLF UHWXU

VHUYLFLQJ WKLV H[FDYDWRU zLW VEHREQWHRIYWRY W IRRPPHQGHG EHORZ EDVHG

QRW PHHW WKLV VSHFLILEFDWLRQ R|I RPOKLLIVREFHHIWLQI WLPH WKH DWWDFKPH(
PL[HG RULI DOWHUQDWH VHUYLFH RLOV DUH GHVLUHG

BHUFHQWDJH RI 2SHUDWLQJ 7LPH\GUDXOLF 5HWXUQ )LOWHU +\GUDXOLF 2LO
%UHDNHU RU &UXVKHU 8VHG &KDQJH ,QWHUYDO KRXUV &KDQJH ,QWHUYDO KRXUV
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ODLQWHQDQFH23HULRGLF ODLQWHQDQFH

ODLQWHQDQFH DQG 5HSDLU SHFI

I
6\VWHP [ — —
7KH FKHFNOLVW LQ WKLV VHFWLRQ V) = _-

PDLQWHQDQFH DQG SDUWV DQG RLO
PDLOQWHQDQFH LQWHUYDO AN TEN ANCE o REPAR RECORD REEPING

SYSTEM FOR JOHN DEERE MICHINE OWNERS
8VH WKH FKHFNOLVW WR '

F5HPLQG \RX WR SHUIRUP PDFKLQH P
VSHFLILHG LQWHUYDOV WR PLQLPL]
& DOFXODWH FRVW RI PDFKLQH RSHU
DOORZLQJ\RX WR PDNH EHWWHU MR
%3ODFH \RXUVHOILQ D VWURQJHU SR\
6DWLVI\\RXU 6(&85( FRQWUDFW UHT

$V PDLQWHQDQFH LV SHUIRUPHG FKH
OLVWDQG UHFRUG GDWH DQG KRXU P

'R QRW WHDU RXW RUPDUNRQ FKHFENC
WR PDNH H[WUD FRSLHYV

&2 2812 -81

7

JOXLG $QDO\VLV 3URJUDP 7THVW

&RRODQW 7THVW .LW S Fuw

ANALYSIS

)OXLG $QDO\VLYV 3URJUDP 7HVW .LWV |
7HVW .LW DUH -RKQ '"HHUH IOXLG VDPS!
PRQLWRU PDFKLQH PDLQWHQDQFH DQ
REMHFWLYHRIDIOXLG VDPSOLQJ SUR
DYDLODELOLW\ZKHQ \RX QHHG LW DQ
LGHQWLI\LQJ SRWHQWLDO SUREOHPYV

(QJLQH K\GUDXOLF SRZHU WUDLQ D
VKRXOG EH WDNHQ IURP HDFK V\VWHP
XVXDOO\SULRUWRDILOWHU DQG RU
VIVWHPV UHTXLUH PRUH IUHTXHQW VDPSOLQJ &RQ¥XQ:W B
DXWKRUL]JHG -RKQ '"HHUH GHDOHU RQ D PDLQWHQDGQFH SURJU
IRU\RXU VSHFLILF DSSOLFDWLRQ <RXUDXWKRULJHG -RKQ 'HHUH
GHDOHU KDV WKH VDPSOLQJ SURGXFWV DQG H[SHUWLVH WR DVVLVW
\RXLQ ORZHULQJ\RXU RYHUDOO RSHUDWLQJ FRVWY WKURXJK IOXLG
VDPSOLQJ
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ODLQWHQDQFH23HULRGLF ODLQWHQDQFH

3HULRGLF ODLQWHQDQFH 5HFRUG .HHSLQJ
6\VWHP

6(59,&( ,17(59%/6

6HUYLFH\RXU PDFKLQH DW LQWHUYDOV VKRZQ RQ WKLV FKDUW $OVR SHUIRUP VHUYLFHRQ L
KRXUV DOVR VHUYLFH WKRVH LWHPV LIDSSOLFDEOH OLVWHG XQGHU KRXUV KRXUV DQ

$V BHTXLUHG
¥ &KHFN DLU FOHDQHU XQORDGHU YDOYH
F &KHFNDQG DGMXVW WUDFN VDJ
F &KHFN ZLQGVKLHOG ZDVKHU IOXLG

&OHDQ IXHO WDQN LQOHW VFUHHQ
'"UDLQ IXHO WDQN VXPS

&OHDQ UDGLDWRU DLU LQOHW VFUHHQ
'UDLQ ZDWHU VHSDUDWRU

+H =+

+RXUV RU 'DLO\

+ &KHFN HQJLQH RLO OHYHO + &KHFN K\GUDXOLF RLO WDQN OHYHO

+ &KHFN FRRODQW OHYHO DW UHFRYHU\ WDQNMN *UHDVH K\GUDXOLF FRXSOHU LI HTXLSSHG
(YHU\ +RXUV

(YHU\

$+ *UHDVH ZRUNLQJ WRRO SLYRWYV
,QLWLDO 6HUYLFH
$+ &KDQJH HQJLQH EUHDN LQ RLO DQG UHSODFH ILOWHU
3HUIRUP ,QLWLDO 6HUYLFH RQFH DIWHU WKH ILUVW
5(48,5(' 33576

,QVXUH PDFKLQH SHUIRUPDQFH DQG DYDLODELOLW\ XVH RQO\JHQXLQH -RKQ '"HHUH SDUWYV ¢
SDUWV DUH DOVR RQ KDQG L H ILOWHU 2 ULQJV

,QLWLDO 6 HYMUFKH
HU+RXUV | +RXUV

+RXUV

KRXUV RIRSHUDWLRQ

(YHU\
+RXUV

(YHU\
+RXUV

(YHU\
+RXUV

(YHU\
3DUW 1XPE +RXUV
(QJLQH 2LO )LOWBU

YXHO )LOWHU (OHPHQW
‘DWHU 6HSDUDW|RS{{ (OHPHQ

+\GUDXOLF 6\VWHP 5HWXUQ
2LO )LOWHU

$LU)LOWHU 3ULPDU\
$LU)LOWHU 6HFREG D U\
"XVW &XS 8QORD/GHU 9DOYH
3LORW &RQWURQ®L O )LOWHU

(QJLQH5RFNHU $UP &RYHU
*DVNHW

&DE JUHVK $LU )L

&DE 5HFLUFXOD
YLOWHU

3/86 & 2LO
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$3,*/ *HDU 2LO &

$3, */ *HDU 2LO

&/&
3UH GLOXWHG &
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+\GUDXOLF 2LO

JOXLG $QDO\VLV
$'LHVHO (QJLQH

$V 1HHGHG

+1 /
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ODLQWHQDQFH23HULRGLF ODLQWHQDQFH

,QLWLDO 6HYMURKH (YHU\ (YHU\ (YHU\ (YHU\
3DUW 1XPEHU+RXUV | +RXUV +RXUV +RXUV +RXUV +RXUV

D\ +HDY\ "XW\ | 7<
&RRODQW 7HVW

YJRUUHFRPPHQGHG RLO W\SHV DQG RLO YLVFRVLWLHY EDVHG RQ RSHUDWLQJWHPSHUDWXUH
ORGHO &DQG &/& &XVWRPHU
3,1 6HULDO 1XPEHU '"HOLYHU\DWH +RXU OHWHU 5HDGL QJ
2,/ 6$03/,1*
2LO VDPSOHV VKRXOG EH WDNHQ IURP HDFK VIVWHP SULRU WR LWV UHFRPPHQGHG GUDLQ FKD
ODLQWHQDQFH UHFRPPHQGDWLRQV VXSSOLHG E\2,/6&%1 ZLOO EH SURYLGHG EDVHG XSRQ WK
RLO VDPSOLQJ ZLOO H{WHQG WKH RSHUDWLRQDO OLIH RI\RXU PDFKLQH V VIVWHPV
(YHU\ +RXUV
*&KHFN VZLQJ JHDUER[ RLO OHYHO “&KHFN EDWWHU\ HOHFWURO\WH OHYHO DQG WHUPL
“'UDLQ K\GUDXOLF RLO WDQN VXPS “&KHFN WUDYHO JHDUER[ RLO OHYHO
*&KHFN UDGLDWRU FRRODQW OHYHO “&OHDQ DLU FOHDQHU HOHPHQWYV
*&KHFN DQG DGMXVW $ & EHOW “7DNH HQJLQH RLO VDPSOH
(YHU\ +RXUV
“*UHDVH IURQW HQG SLYRW MRLQWYV “&KDQJH HQJLQH RLO DQG UHSODFH ILOWHU
“*UHDVH VZLQJ EHDULQJ JHDU “&KHFN DLU LQWDNH KRVHV
*5HSODFH ZDWHU VHSDUDWRU ILOWHU * *UHDVH VZLQJ EHDULQJ
“5HSODFH IXHO ILOWHU “7DNH HQJLQH FRRODQW VDPSOH
*&OHDQ IUHVK DLU DQG UHFLUFXODWLRQ MOONWHAUWD YHS OB PH EIRG\WHO W DW K O H
FOHDQLQJ
*7DNH VZLQJ JHDUER[ RLO VDPSOH “7DNH GLHVHO IXHO VDPSOH
“7DNH K\GUDXOLF RLO VDPSOH
(YHU\ +RXUV
*&KDQJH VZLQJ JHDUER[ RLO “&OHDQ HQJLQH FUDQNFDVH YHQW WXEH
*5HSODFH K\GUDXOLF RLO WDQN ILOWHU"* &KHFN IDQ EHOW
“‘5HSODFH SLORW V\VWHP RLO ILOWHU ‘5HSODFH DLU FOHDQHU HOHPHQWYV DQG XQORDGHU
(YHU\ +RXUV

‘'UDLQ DQG IOXVK UDGLDWRU FKDQJH FRRXD@WH WUDYHO JHDUER[ RLO
"&KHFN DQG DGMXVW HQJLQH YDOYH ODVK
(YHU\ +RXUV
‘&KDQJH K\GUDXOLF RLO FOHDQ VXFWLRQ VFUHHQ
3/86 LV DWUDGHPDUN RI '"HHUH &RPSDQ\

'LHVHO6FDQ LV D WUDGHPDUN RI ‘"HHUH &RPSDQ\
&22/6&%13/86 LVD WUDGHPDUN RI'"HHUH &RPSDQ\

vV VHE

QJH L
H RLO

QDOV

YDOY
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ODLQWHQDQFH2$V 5HTXLUHG

&OHDQ )XHO 7DQN ,QOHW 6FUHH! ©

&OHDQ VFUHHQ WR UHPRYH DQ\ GHE!

GLHVHO IXHO
5HSODFH VFUHHQ LI GDPDJHG

2)XHO 7DQN ,QOHW 6FUHHQ

-$1

2812 129

‘'UDLQ :DWHU DQG 6HGLPHQW )U
6 XPS

3DUN PDFKLQH RQ D OHYHO VXUIDF
XSSHUVWUXFWXUH fIRUHDVLHUI

6WRS HQJLQH
5SHPRYH IXHO WDQN ILOO FDS

2SHQ GUDLQ YDOYH IRUVHYHUD!
ZDWHU DQG VHGLPHQW LQWR D FRQ
SURSHUO\ &ORVH GUDLQ YDOYH

, QVWDOO ILOO FDS

2'UDLQ 9DOYH

&$

$35

$-2812 28&7

7

(&

2812

‘'uUbDLQ :DWHU 6HSDUDWRU

2SHQ ULJKW DFFHVV GRRU WR DFF Hi(®

2SHQ GUDLQ YDOYH WR HIWUDF
&ROOHFW ZDVWHLQ D FRQWDLQHU

&ORVH GUDLQ YDOYH

%OHHG IXHO VIVWHP 6HH %OHHG
BHFWLRQ

2:DWHU 6HSDUDWRU 2'UDLQ 9DOYH

q HN DEERE

-$1

-$1

% 2812
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ODLQWHQDQFH?2$V 5HTXLUHG

%OHHG )XHO 6\VWHP

127( :KHQHYHU WKH IXHO VA\VWHP KDV
IRUVHUYLFH OLQHV GLVFRQQHFW IS
RULIPDFKLQH KDV UXQ RXW RIIXH(
WR EOHHG DLU IURP WKH V\VWHP

2SHQ EOHHG VFUHZV $ RQIXHO ILO
VHSDUDWRU

3XPS ZDWHU VHSDUDWRU SULPHU %

VHSDUDWRU EOHHG VFUHZ
7LIKWHQ ZDWHU VHSDUDWRU EOHH —
)

3XPS ZDWHU VHSDUDWRU SULPHU %
IURP ILQDO IXHO ILOWHU EOHHG VF

7LJKWHQ ILQDO IXHO ILOWHU EOHHE

$2%OHHG 6FUHZ %2:DWHU 6HSDUDWRU 3

| OHN DEERE

B
3 &

" meoue s

(&

*x 2812

-$1

% 2812

&OHDQ 5DGLDWRU $LU ,QOHW 6FUHHQ
2SHQUDGLDWRU DFFHVV GRRUDQG HQJL
60LGH VFUHHQ XS IRU FOHDQLQJ

-$1

2812

&OHDQ $LU &OHDQHU 'XVW 9DOYH

,03257%$17 $ PLVVLQJ GDPDJHG RU KDUG|H
XQORDGHU YDOYHZLOO PDNH WKH GX{V
LQHIITHFWLYH FDXVLQJYHU\VKRUW&O
VKRXOG VXFN FORVHG DERYH HQJILIQ

6TXHH]HGXVWYDOYH WR UHPRYH GXV|W

,, RSHUDWLQJ LQ KLIKGXVW FRQGLWLR 9
HYHU\FRXSOH RI KRXUV RI RSHUDWLRQ;\R

2$LU &OHDQHU 'XVW 8QORDGHU
9DOYH

2812 0$5
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ODLQWHQDQFH?2$V 5HTXLUHG

UHPRYHILOO FDS WR DGG IOXLG

IOXLG ZKLFK ZLOO QRW IUHHI]H

2:LQGVKLHOG :DVKHU 7DQN

&KHFN :LQGVKLHOG :DVKHU )OXLG /H
&KHFN IOXLG LQ ZLQGVKLHOG ZDVKHU WDQN

-$1

-$1

2812

&KHFN $QG $GMXVW 7UDFN 6DJ

WUDFN RII JURXQG

ZKLOH PHDVXULQJ WUDFN VDJ

UHYHUVH WZR IXOO URWDWLRQV

6ZLQJ XSSHUVWUXFWXUH f DQG ORZI

.HHS WKH DQJOH EHWZHHQ ERRP DQ
DQG SRVLWLRQ WKH EXFNHWYfV URXQG

A&$87,21 BUHYHQW SRVVLEOH LQMXU\
XQH[SHFWHG PDFKLQH PRYHPHQW 3C
XQGHU PDFKLQH IUDPH WR VXSSRUW |T121723

3ODFHEORFNV XQGHU PDFKLQH IUDPI—ZI%\{?I%Q/)](§§L%L!BWJ%QFKLQH
5RWDWH WUDFN IRUZDUG WZR IXOO URWDWLRQV DQG WKHQ LQ

-81

2812

-81

&26SHFLILFDWLRQ

7TUDFN26DJ
&/&26SHFLILFDWLRQ

7UDFN26DJ

2'LVWDQFH

OHDVXUH GLVWDOQFH DWPLGGOHW \"\\
RI WUDFN IUDPHWR WRS VXUIDFH RI"
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1
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»

&RQWLQXHG RQ QH[W SDJH
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ODLQWHQDQFH?2$V 5HTXLUHG

,03257%$17 3UHYHQW SRVVLEOH GDPDJI
FRPSRQHQWYV '2127 XVH WKH JUHD
WKH WUDFN DGMXVWLQJ F\OLQGHU
WKLV ILWWLQJ 21/<IRUWUDFN DGM

TR WLIKWHQ WUDFN FRQQHFW D JUH
ORFDWHG WKURXJK DFFHVV KROF
$GG JUHDVH XQWLO VDJ LV ZLWKLQ U

A&$87,21 3UHYHQW SRVVLEOH LQMXL

SUHVVXUH JUHDVH '2 127 UHPRYH |
ILWWLQJ IURP QXW

7JRORRVHQ VORZO\WXUQ QXW  FR?

ZLOO HVFDSH WKURXJK WKH EOHHG k

KHQ DPRXQW RI WUDFN VDJ LV VDWL
FORFNZLVH WR WLIJIKWHQ

6SHFLILFDWLRQ
IXW27RUTXH

2*UHDVH )LWWLQJ 2%0OHHG +ROH
21XW 2$FFHVV +ROH

U

e e =

-81

2812 129

2812 129
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ODLQWHQDQFH2(YHU\

+RXUV RU

&KHFN (QJLQH 2LO /HYHO

,03257$17 3UHYHQW HQJLQH GDPDJH
HQJLQH ZKHQ RLO OHYHO LV EHORZ

7TKHPRVWDFFXUDWH RLO OHYHO UHDG
HQJLQH LY FROG EHIRUH VWDUWLQJ WK
RSHUDWLRQ

ODNH VXUH GLSVWLFN $ LV IXOO\VH
5HPRYH GLSVWLFN WR FKHEN RLO O

% ()25( 7+( (1*,1(,6 67$57(" 7KH HQJL(
LVIX0O0 ZKHQ RLO OHYHO LV LQ WKH
LV DFFHSWDEOH WR UXQ WKH HQJLQ
DERYH WKH $'* PDUN

$)7(5 7+( (1*,1(+%$6 %((1581 $OORZ W
WR GUDLQ LQWR WKH RLO SDQ IRU F
WKHRLO OHYHO 7HQ PLQXWHV DIWH &
OHYHO PXVW EH DERYH WKH $'* PDUN &

, QHFHVVDU\ UHPRYH ILOOHU FDS 9

$2'LSVWLFEN &2&URVV +DWFK $UHD
%2)LOOHU &DS

(G YT 7T

(&

% 2812

2812 '(&
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ODLQWHQDQFH2(YHU\ +RXUV RU 'DLO\

&KHFN 5HFRYHU\ 7DQN &RRODQ

'LWK WKHHQJLQH FROG FRRODQW OF
)8// DQG /2: PDUNV RQ WKHUHFRYHU\\

, | FRRODQW LV EHORZ WKH )8// PDUN
UHFRYHU\ WDQN

A&$87,21 3UHYHQW SRVVLEOH LQMX
VSUD\LQJ ZDWHU '2127 UHPRYH U
XQOHVV HQJLQH LV FRRO 7KHQ WX
VWRS 5HOHDVHDOO SUHVVXUH EH

,03257$17 $YRLG PL[LQJ GLIIHUHQW E U
RI FRRODQW &RRODQW PDQXIDFW
WKHLU FRRODQWY WR PHHW FHUWD
DQG SHUIRUPDQFH UHTXLUHPHQW
GLIIHUHQW FRRODQW W\SHV FDQ G
DQG PDFKLQH SHUIRUPDQFH

,JUHFRYHU\WDQN LV HPSW\ FKHFN IR
UHTXLUHG $GGFRRODQWWRWKHUDG

127( ,1 UHFRYHU\WDQN LV IXOO0 DQG Ul
IRUOHDNV LQ UDGLDWRU FDS DQG [B
EHWZHHQ UDGLDWRU DQG FRRODQ

&RRODQW OHYHO PXVW EH DW ERWWRP RI WKH ILOOHU QHFN

$25HFRYHU\ 7DQN
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$4 2812 28&7
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ODLQWHQDQFH2(YHU\ +RXUV RU 'DLO\

&KHFN +\GUDXOLF 2LO 7DQN /HY

,03257$17 3UHYHQW GDPDJH WR K\GU
FRPSRQHQWYV '2 127 UXQ HQJLQH

RLO LQ K\GUDXOLF WDQN

$YRLG PL[LQJ GLIIHUHQW EUDQGV
RLOV 2LO PDQXIDFWXUHUV HQJL(
PHHW FHUWDLQ VSHFLILFDWLRQV
UHTXLUHPHQWY OL[LQJ GLIIHUHC

GHJUDGH OXEULFDQW DQG PDFKL¢

7KLV H[FDYDWRU LV IDFWRU\ ILOO
+1 HIWHQGHG OLIH JLQF IUHH K\C

VHUYLFLQJ WKLV H[FDYDWRU ZLW
QRW PHHW WKLV VSHFLILFDWLRQ
PL[HG RULIDOWHUQDWH VHUYLF
WKH FRPSOHWH K\GUDXOLF V\VW
WRWDOO\IOXVKHG E\DQ DXWKRU

3DUN PDFKLQH RQ D OHYHO VXUIDF
ZLWK DUP F\OLQGHU IXOO\ UHWUDF

IXOO\ H{IWHQGHG
6WRS HQJLQH

&KHFN RLO OHYHO JDXJH RQ K\G

EHEHWZHHQ PDUNV RQ ZLQGRZ
.,/ QHFHVVDU\ DGG RLO
7TR DGG RLO

2+\GUDXOLF 2LO/HYHO :LQGRZ

&RQWLQXHG RQ QH[W SDJH

-81

$,2812 2&7
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ODLQWHQDQFH2(YHU\ +RXUV RU 'DLO\

&$87,21 +LJK SUHVVXUH UHOHDVH R
SUHVVXUL]HG VIVWHP FDQ FDXVH VI
RU SHQHWUDWLQJ LQMXU\ 5HOLHY
6/2:/< ORRVHQLQJ FDS

,QVHUW PP KH[ZUHQFK LQWR KR
FRXQWHUFORFNZLVH WR UHOHDVH O

60RZO\WXUQ FDS FRXQWHUFORFT!
UHOLHYH SUHVVXUH 5HPRYHFDS

5HPRYH K\GUDXOLF RLO WDQN FRYHI
$GG RLO
,QVWDOO K\GUDXOLF RLO WDQN FRY

,QVWDOO FDS WR FDVH DVVHPEO\
DQG WXUQLQJFDS FORFNZLVH WR OF

7TLIKWHQ FDS

2812 0%$5

28DS 24 H[ :UHQFK
2$0LJQLQJ ODUNV 24+ ROH
2&DVH $VVHPEO\

2812 129

IXEULFDWH +\GUDXOLF &RXSOH

127( &\OLQGHUV WKDW DUH VXSSOLH
'2 127 QHHG WR EH OXEULFDWHG

7R NHHS K\GUDXOLF FRXSOHU LQ SUR:
K\GUDXOLF FRXSOHU PXVW EH OXEULF

ORVWK\GUDXOLFFRXSOHUV DUH VXSS
JHUN ORFDWHG RQ WKHKHDG HQGR
EDUUHO D ORFNDUP JUHDVH JHUN

HDFK VLGH RI WKH K\GUDXOLF FRXSOF

$SSOVJUHDVH WR ILWWLQJIV XQWLO JU .cc v it i e s it i e e ~
6HH 7TUDFN $GMXVWHU :RUNLQJ 7RRO 3LYRW 6ZLQJ%EHDRPMDBQ 3RLQWY
DQG 6ZLQJ %HDULQJ *HDU *UHDVH 6HFWLRQ

2&\OLQGHU *UHDVH =HUN 2/RFN $UP *UHDVH !
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$2812
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ODLQWHQDQFH2(YHU\

+R XUV

*UHDVH :RUNLQJ 7RRO 3LYRWYV

*UHDVH ZRUNLQJ WRRO SLYRWV SRLQ
IURP MRLQWYV *UHDVH HYHU\ KRXUV I
*UHDVH HYHU\ KRXUV GXULQJILUVW
ZKHQ ZRUNLQJLQ PXG DQG ZDWHU

JRXU 3RLQWYV

7;

(%

$35

2812 $35
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ODLQWHQDQFH2,QLWLDO 6HUYLFH

&KDQJH (QJLQH %UHDN LQ 2L0 s
YLOWHU

127( %UHDN LQ RLO VKRXOG EH FKDQJp
KRXUV RI RSHUDWLRQ 6HH 6HFWL,'

5XQ HQJLQH WR ZDUP RLO
3DUN PDFKLQHRQ D OHYHO VXUIDFH

5HPRYH GUDLQ SOXJ $ IURP ERWWR
RURSHQ GUDLQ YDOYHRQ VLGH RI H
WR GUDLQ LQWR D FRQWDLQHU 'LVS

7XUQ ILOWHU ORFDWHG EHKLQG HQJLQH EORFN
FRXQWHUFORFNZLVH WR UHPRYH &OHDQ PRXQWLQJVXUIDFH
D XJ

P
RQ EDVH $2'UDLQ 30
$SSO\WKLQ ILOP RIRLOWR UXEEHU JDVNHW RI QHZ ILOWHU
,QVWDOO QHZ ILOWHU 7XUQ ILOWHU FQRWNZY H.B\OKHDURQFEDXSQ WL O

-8/

2812

JDVNHW WRXFKHV PRXQWLQJ VXUIDFH
6WDUW HQJLQH (QJLQHRLO SUHVVXUH

7TLIKWHQ ILOWHU 2 WXUQ PRUH PXVW JR RXW ZLWKLQ VHFRQGYV

,QVWDOO GUDLQ SOXJ RU FORVH GUDLL(S)$B8'7P-|WHO\ DQGILQG WKH FDXVH
6WRS HQJLQH &KHFN RLO OHYHO

5HPRYH ILOOHU FDS
&KHFN IRUDQ\OHDNDJH DW ILOWHU

6SHFLILFDWLRQ
(QILQH 2LO :LWK )LOWHU HQRXJK WR VWRS OHDNDJH
&KDQJH2&DSDFLW\

)LOO HQJLQH ZLWK RLO

/ TW

-81
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ODLQWHQDQFH2(YHU\

+R XUV

&KHFN 6ZLQJ *HDUER[ 2LO /HYHO

3DUN PDFKLQH RQ D
5HPRYH GLSVWLEN

,IRLOLVQHHGHG UHPRYHILOOHU FDY

&KHFN RLO OHYHO

OHYHO VXUIDFH
2LO PXVW EH E

2'LSVWLFN 2)LOOHU &DS

'UDLQ +\GUDXOLF 2LO 7DQN 6XP¢S

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]HG VA\VWHP FDQ FDXVH V#}
RUSHQHWUDWLQJ LQMXU\ 7KH K\G!
SUHVVXUL]JHG '2127 UHPRYH K\GUD
5HOLHYH SUHVVXUH E\ 6/2:/< ORRVH

6/2:/< ORRVHQ FDS

2+\GUDXOLF &DsS 2+\GUDXOLF 2LO 7DQN &

WR UHOLHYH S

2812 0%5

/IRRVHQ VXPS SOXJ

ZDWHU DQG VHGLPHQW LQWR D FRQW

SOXJFRPSOHWHO\

7TLIKWHQ VXPS SOXJDQG K\GUDXOLF

26XPS 30XJ

IRUVHYHUDO \

'LVSRVH RI ZDVW
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ODLQWHQDQFH2(YHU\  +RXUV

&KHFN 5DGLDWRU &RRODQW /H®

A &387.21 3UHYHQW SRVVLEOH LOMX

VSUD\LQJ ZDWHU '2 127 UHPRYH Ul
FDS XQOHVV HQJLQH LV FRRO 7
VORZO\ WR WKH VWRS 5HOHDVH D ))
SUHVVXUH EHIRUH \RX UHPRYH FD¢ s ‘.‘ ss’

- )

60RZO\ UHPRYH FDS &RRODQW ( ,) ) - /)
ERWWRP RI WKH ILOOHU QHFN

127( ,I UDGLDWRU FRRODQW OHYHO L

RQ UDGLDWRU FDS DQG KRVH FRC
UDGLDWRU DQG FRRODQW UHFRYH!" **

,03257$17 $YRLG PL[LQJ GLIIHUHQW EU
RI FRRODQW &RRODQW PDQXIDFW;
WKHLU FRRODQWY WR PHHW FHUWCE
DQG SHUIRUPDQFH UHTXLUHPHQW\
GLIIHUHQW FRRODQW W\SHV FDQ G
DQG PDFKLQH SHUIRUPDQFH

$GG FRRODQW LI QHFHVVDU\
,QVWDOO ILOOHU FDS

25DGLDWRU &DS

(.2812 129
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ODLQWHQDQFH2(YHU\  +RXUV

&KHFN %DWWHU\ (OHFWURO\WEF
THUPLQDOV

&$87,21 %DWWHU\JDV FDQ H[SORG
DQG IODPHV DZD\IURP EDWWHULH\
WR FKHFN EDWWHU\ HOHFWURO\W

1(9(5 FKHFN EDWWHU\ FKDUJH E\ S
D PHWDO REMHFW DFURVYV WKH SR
YROWPHWHU RU K\GURPHWHU

$/:$<6 UHPRYH JURXQGHG EDWW
ILUVW DQG UHSODFH LW ODVW

6XOIXULF DFLG LQ EDWWHU\ HOHF
SRLVRQRXV WLV VWURQJHQRXJI
HDW KROHV LQ FORWKLQJ DQG FD.
LI VSODVKHG LQWR H\HYV

$YRLG WKH KD]DUG E\

JLOOLQJ EDWWHULHV LQ D ZHOO
‘HDULQJ H\H SURWHFWLRQ DQG 1
$YRLGLQJ EUHDWKLQJ IXPHV ZK
HOHFWURO\WH LV DGGHG

$YRLGLQJVSLOOLQJRU GULSSL!
8VH SURSHU MXPS VWDUW SURF1

I \RX VSLOO DFLG RQ \RXUVHOI

JOXVK \RXU VNLQ ZLWK ZDWHU
$SSO\ EDNLQJ VRGD RU OLPH WR KHOS $YRLG $FLG %XUQV
QHXWUDOL]H WKH DFLG

JOXVKARXU H\HV ZLWK ZDWHU IRU 2 PUROXNVHNBUJIJH DPRXQWV RI ZDWH

*HW PHGLFDO DWWHQWLRQ LPPHGLDV\G—RO(\QRW H[FHHG / TXDUWYV

.| DFLG LV VZDOORZHG
'R QRW LQGXFH YRPLWLQJ 5HPRYH EDWWHU\ ER[ FRYHU

&RQWLQXHG RQ QH[W SDJH 7; &% (

0$5

2812 $8*

76

*HW PHGLFDO DWWHQWLRQ LPPH

U RU PLON

1GLDWHO'
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,03257$17 ,I ZDWHU LV DGGHG WR EDW"
IUHH]LQJ ZHDWKHU EDWWHULHV P
DIWHU ZDWHU LV DGGHG WR SUHYH
IUHH]LQJ &KDUJH EDWWHU\ XVLQJ
FKDUJHU RU E\ UXQQLQJ WKH HQJL:

JLOO HDFK FHOO WR ZLWKLQ VSHFLII
ZDWHU '2 127 RYHUILOO

A&$87,21 SUHYHQW SRVVLEOH LQMXL
UHPRYH JURXQGHG EDWWHU\ FOIL

DQG UHSODFH LW ODVW

2%DWWHU\ 3RVW 2(OHFWURO\WH /HYHO 5

2)LOO 7XEH

-$1

6 mm
(0.251in))

2812

'LVFRQQHFW EDWWHU\ FODPSV JURXQGHG FO®RIMSVHW VHMUPLQDO DQG )LOO

-$1

2812

J)LOO /HYHO

7; &% ( 0$5

EUXVK
$SSO\OXEULFDWLQJ JUHDVH
EDVH RQO\

,QVWDOO DQG WLIJKWHQ FODPSV JU

DUR

2%DWWHU\ 7THUPLQDO 2/XEULFDWLQJ *UHDVH

&OHDQ EDWWHU\ WHUPLQDOV  DQC

N

®\
%V//

\

-$1

2812

7THUPLQDO DQG *UHDVH

7; &% ( 0$5
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&KHFN 7UDYHO *HDUER[ 2LO /HY'} Sas e s NN

3DUN WKH PDFKLQH RQ OHYHO JURXt( JU()
JHDUER[ XQWLO ERWWRP RI WKH RLO e
HYHQ ZLWK WKH KRUL]JRQWDO FHQW F

6WRS HQJLQH

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]HG VA\VWHP FDQ FDXVH VI
:DLWIRUWUDYHO JHDUER[ RLO WR F

2812 129

IDFH DZD\IURP FKHFN SO XJ *UDC
FKHFN SOXJWRUHOHDVHDLU WR UF TR ~
$IWHU WUDYHO JHDUER[ KDV FRROHG VORZO\ORRVHQ FKHFN
SOXJWRUHOHDVHDLU WR UHOLHYH S?l)JIJ'd)‘vb\ékaJ-l 2'UDLQ 30XJ

&KHFN 30X 2+RUL]JRQWDO &HQWHUOLQH

5HPRYH FKHFN SOXJ 2LO PXVW EH WR ERWWRP RI KROH
,l QHFHVVDU\ UHPRYH ILOO SOXJ DQG DGG RLO XQWLO RLO

IORZV RXW RI RLO OHYHO FKHFN SOXJ KRAFAN VHFRQG WUDYHO JHDUER[RLO OHYHO

:UDS WKUHDGV RI SOXJV ZLWK VHDOLQJ W\SH WDSH ,QVWDOO
SOXJ 7LIKWHQ SOXJV WR 1AP OE IW

7, & 2&7

&OHDQ 2U 5HSODFH 3ULPDU\ $LU
(OHPHQW

7DS HOHPHQW  ZLWK WKH SDOP RI\
$ +$5' 685)$&(

A&$87,21 BUHYHQW SRVVLEOH LQMXUNTURP
FKLSV LIFRPSUHVVHG DLU LV PRUH \

EDU SVL B5HGXFH FRPSUHVVH
WKDQ N3D EDU SVL ZKHQ X)VL
FOHDQLQJ SXUSRVHV &OHDU DUHD RI
JXDUG DJDLQVW IO\LQJ FKLSV DQG ZHDU
SURWHFWLRQ HTXLSPHQW LQFOXGLQJ

I WKLY GRHV QRW UHPRYH GXVW XVH FBEé%%MIﬁ&_‘Pl:H
XQGHU N3D EDU SVL

'LUHFW DLU XS DQG GRZQ WKH SOHDWYV IURP
RXWVLGH %HFDUHIXO QRW WR PDNH D EUQR/’VNELGQ EMPHOWLVLEO\ G L

KRXUV VHUYLFH RU D
,03257$17 $ GDPDJHG RU GLUW\ HOHPHQW_PD\
FDXVH HQJLQH GDPDJH 2"1%7 FOHDQ D VHFRQGDU\ HOHPH

QHZHOHPHQW FDUHIXOO\FHQWH(

<
e
O
O
$1

2812 -

LQVLGH WR

,QVWDOO D QHZ SULPDU\ HOHPHQW
I WKH HOHPHQW VKRZV GDPDJH ~QVSHFWHOHPHQWDQG JDVNHW IR

.,/ HOHPHQW ZLOO QRW FOHDQ $LUUHVWULFWLRQ LQGLFDWRU ZL
$IWHU KRXUV VHUYLFH RUDQQMORAPNQW KDV D EUHDN RU LV QRW |

FOHDQHU KRXVLQJ 7KURZ DZD\HO
,QVWDOO D QHZ VHFRQGDU\ HOHPHQ LJKQWHVWGDPQDJH JJDVNHW LV

,l WKH SULPDU\ HOHPHQW LV GDPDBSHVAIVHO®® D QHZ HOHPHQW
QHHGV WR EH UHSODFHG

UWw\
QQXDOO\

QW ,QVW
LQJLW L

UGDPDJF

DO QRW V|
FERUUHFW
HPHQW W
EURNHQ |
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&KHFNDQG $GMXVW $ & %HOW

127( :KHQ D QHZ EHOW LV LQVWDOOHG EH vxu et
WKH WHQVLRQ DIWHU RSHUDWLQJ WKH HQJE
PLQXWHYV DW VORZ LGOH VSHHG WR EH VX ¥}
WKH QHZ EHOW LV VHDWHG FRUUHFWO\ &

8VH WKHIROORZLQJ VWHSY WR DGMXVW

&KHFN FRPSUHVVRU EHOW WHQVLRQ E\ GHSU
PLGSRLQW EHWZHHQ FRPSUHVVRU SXOOH\
SXOOH\ ZLWK WKXPE

6SHFLILFDWLRQ
&RPSUHVVRU
%YHOW2'HIOHFWLRQ 2&UDQN 3IXOOHPP WR 28Row
LQ WR LQ2%ROW
2'HSUHVVLQJ)RUFH 1
OE IRUFH

I WHQVLRQ LV QRW ZLWKLQ VSHFLILFDWLRQV ORRVHQ EROW

ORYHWKHWHQVLRQ SXOOH\ E\EROW XQWLO WHQVLRQ LV
FRUUHFW 7LJKWHQ EROW

2&RPSUHVVRU 3XOOH\27HQVLRQ 3XOOH\

-81

(&

2812

7DNH (QJLQH 2LO 6DPSOH
6HH \RXU DXWKRUL]J]HG GHDOHU

287 %

03$5
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*UHDVH JURQW (QG 3LQ -RLQWYV

*UHDVH IURQW HQG SLQ MRLQWYV SRAIRXWY XQWROVHIHWBYH KRXUV GXULQJILUVW
HVFDSHV IURP MRLQWY *UHDVH HYHUD QBROKHQIRRUNUPWLQ PXG DQG ZDWH|U

L]

2812 $35

JRXU 3RLQWYV

2812 129

JRXU 3RLQWYV

|l & 7 O

ll'._.ﬁ(' ['(}

qaaas
‘*Zl.u-

2812 $35

2812 129

JLYH BRLQWYV 7ZR 3RLQWYV

7 (% $35
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*UHDVH 6ZLQJ %HDULQJ L\/éALU\jw[
-
.

A&$87,21 3UHYHQW SRVVLEOH LQMXL
XQH[SHFWHG PDFKLQH PRYHPHQW L
PRYHG E\ DQRWKHU SHUVRQ /XEULTI
EHDULQJDQG URWDWLQJ WKH XSSH
GRQH E\RQH SHUVRQ %HIRUH\RX O O Tup

EHDULQJ FOHDU WKH DUHD RI DOO

L = (M) ) L
3DUN PDFKLQHRQ D OHYHO VXUIDFH R
6WRS HQJLQH

IXEULFDWH VZLQJ EHDULQJ ZLWK VKRWYV RI' JUHDVH DW
ERWK JUHDVH ILWWLQJV

6WDUW HQJLQH 5DLVH EXFNHW VHYRUDOW ¥ RRWRIHWHKWYDU\ WR VWDUW WK
JURXQG DQG WXUQ XSSHUVWUXFWXUH GHJUHHYV

5HSHDW VWHSV 2 WKUHH WLPHYV

2812 129

*UHDVH 6ZLQJ % HDULQJ *HDU

i

A&$87,21 SUHYHQW SRVVLEOH LQMXL

XQH[SHFWHG PDFKLQH PRYHPHQW L
PRYHG E\DQRWKHU SHUVRQ /XEULF
EHDULQJ JHDU DQG URWDWLQJ WKH
PXVW EH GRQH E\ RQH SHUVRQ

-$1

5HPRYH VZLQJEHDULQJJHDU DFFHV
*UHDVH PXVW EH 2 PP 2 LQ Gt

2812

PHDVXUHGIURP WKHERWWRP RI WKH -
PXVWDOVR EHIUHH RI FRQWDPLQDW._..( . < e m e

, I WKHJUHDVH LY FRQWDPLQDWHG UHPRYH JUHDVH DQG

UHSODFH ZLWK FOHDQ JUHDVH 2$FFHVV &RYHU

,03257$17 ,1 ZDWHU RU PXG LV IRXQG LQ VZLQJ
JHDU DUHD VHH 2SHUDWLQJ LQ : DWHH PG DQ\ H[FHVV JUHDVH IURP RYHU "
0XG LQ 6HFWLRQ VZLQJ GULYH SLQLRQ

$GG JUHDVH DV UHTXLUHG :KHQ JUHDQWWDWR D¥FHVV FRYHU
FRPSOHWHO\ GU\RUDIWHU UXQQLQJLQ PXG RUZDWHU VZLQJ
EHDULQJJHDU FDSDFLW\LV DSSUR[LPDWHO\ NJ OE

,03257%$17 ([FHVVLYH JUHDVH FDQ GDPDJH WKH
VZLQJ JHDUER[ VHDO
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SHSODFH :-DWHU 6HSDUDWRU

7XUQ UHWDLQLQJ ULQJ FRXQWH ¢ o
ILOWHU $O0ORZ VHGLPHQW WR G ‘ ol ®)
'LVSRVH RI ZDVWH SURSHUO\ T = —

7XUQ VHGLPHQW ERZO FRXQWHU
IURP ILOWHU DVVHPEO\ &OHDQ ER]}

,QVWDOO QHZ ILOWHU )ROORZLQ
, QVWDOO VHGLPHQW ERZO
%OHHG IXHO VA\VWHP

OHN DEERE

pl e

25HWDLQLQJS5LQJ 26HGLPHQW %RZO
2:DWHU 6HSDUDWRU

j fa ¥
W ¥ g
=

-$1

-$1

% 2812

5HSODFH )XHO JLOWHU

7XUQ UHWDLQLQJ ULQJ FORFNZLSEE
$OORZ VHGLPHQW WR GUDLQ LQWR
ZDVWH SURSHUO\

&OHDQ ILOWHU EDVH
,QVWDOO QHZ ILOWHU )ROORZLQV
%OHHG IXHO VIVWHP

25EHWDLQLQJ5LQJ 2)XHO )LOWHU

$35

% 2812 6(3

31




ODLQWHQDQFH2(YHU\  +RXUV ‘

&KDQJH (QJLQH 2LO $QG 5HSODF|
5XQ HQJLQH WR ZDUP RLO |
3DUN PDFKLQH RQ D OHYHO VXUIDFH]|

5HPRYH GUDLQ SOXJ $ IURP ERWWR,
RURSHQ GUDLQ YDOYH RQ VLGH RI H¢
WR GUDLQ LQWR D FRQWDLQHU 'LVS

7XUQ ILOWHU ORFDWHG EHKLQG HCQ
FRXQWHUFORFNZLVH WR UHPRYH &
RQ EDVH

$SSO\WKLQ ILOP RIRLOWRUXEEHU suviNAW KIyns iLUWRAU

,QVWDOO QHZ ILOWHU 7XUQ ILOWHU FORFNZLVH E\KDQG XQWLO
JDVNHW WRXFKHYV PRXQWLQJ VXUIDF¥H'UDLQ3OX

7LIKWHQ ILOWHU 2 WXUQ PRUH
,QVWDOO GUDLQ SOXJRU FORVH GUDLEWYDDJOWHQJLQH (QJLQH RLO SUHVYV

-8/

2812

PXVW JR RXW ZLWKLQ VHFRQGV
SHPRYH ILOOHU FDS LPPHGLDWHO\DQG ILQG WKH FDXVH
6SHFLILFDWLRQ
(QILOH 2L0 :LWK )LOWHU 6WRS HQJLQH &KHFN RLO OHYHO
&KDQJH?&DSDFLW\ &KHFN IRUDQ\ OMDNDJH DW ILOWH {

)LOO HQJLQH ZLWK RLO HOQRXJK WR VWRS OHDNDJH

,QVWDOO ILOOHU FDS

&KHFN $LU ,QWDNH +RVHV
&KHFN KRVHV $ IRUFUDFNV 5HSODFH
7LIKWHQ FODPSV

$2$LU ,QWDNH +RVH

(&

(2812
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&OHDQ &DE JUHVK $LU DQG 5HFLI
JLOWHUYV

,03257$17 5HSODFH ILOWHUV HYHU\ W

5HPRYLQJ &DE )UHVK $LU )LOWHU
7L,O0W FDE VHDW IRUZDUG

3XVK ERWK VLGHV RI'ILOWHU FRYHU
WR UHPRYH

/LIWIUHVK DLU ILOWHU

127( SHFLUFXODWLQJDLUILOWHU LV C

3X00 FOLSV DQG UHPRYH RXWHU |
5HPRYHLQQHU ILOWHU EHKLQG RXW
&OHDQLQJDQG ,QVWDOOLQJ )LOWHUYV
&OHDQ ILOWHUV LQ RQH RI ZD\V
J7DSILOWHU RQ D IODW VXUIDFH ZLW

T208067

J

\j 1
//
VWUDLJ KV\T208066 2%

Y

A&$87,21 SHGXFH FRPSUHVVHG DLU W.\'Civv v wwine

N3D EDU SVL ZKHQ XVLQ
FOHDQLQJ SXUSRVHV &OHDU DUHD
JXDUG DJDLQVW IO\LQJ FKLSV DQG .
SURWHFWLRQ HTXLSPHQW LQFOXGL

FVHFRPSUHVVHGDLURSSRVLWHWH
‘DVK ILOWHU LQ ZDUP VRDS\ ZDWHL
ILOWHU WR GU\ EHIRUH XVLQJ KHDW
FRQGLWLRQHU

DUH WRZDUG WKH DLU FRQGLWL

,QVWDOO ILOWHU
,QVWDOO ILOWHU FRYHU

, QVWDOO UHFLUFXODWLQJDLU ILOW
ZLWK WKH GXFW PRXQWLQJ KROHV

2)LOWHU &RYHU 2&0LS XVHG
2)UHVK $LU )LOWHU 26WDPSHG $UURZ  XVH!1
25HFLUFXODWLQJ $LU )LOWHU

T208068

T208069

-$1

2812 ) (%

2812 ) (%

) (%

2812

2812 ) (%
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&KDQJH 6ZLQJ *HDUER[ 2LO

&26SHFLILFDWLRQ
6ZLQJ *HDUER[22LO
&DSDFLW\

&/&26SHFLILFDWLRQ
6ZLQJ *HDUER[22LO
&DSDFLW\

,QVWDOO SOXJ
5HPRYH ILOOHU FDS DQGDGG RLO
,QVWDOO ILOOHU FDS 2'LSVWLFN
&KHFN RLO OHYHO RQ GLSVWLFN

2)LOOHU &DS

-81

2812 -%1

7

5HSODFH +\GUDXOLF 2LO 7DQN

3DUN PDFKLQHRQ DOHYHO VXUIDFI
UHWUDFWHG DQG EXFNHW F\OLQGH

6WRS HQJLQH

&$87,21 +LIJK SUHVVXUH UHOHDVH
SUHVVXUL]JHG VA\VWHP FDQ FDXVH \
RU SHQHWUDWLQJ LQMXU\ 7KH K\(
SUHVVXUL]JHG '2 127 UHPRYH K\GU
5HOLHYH SUHVVXUH E\ 6/2:/< ORRV

6/2:/< ORRVHQ FDS WR UHOLHYH S"'—'""\\"'—'

+ROG GRZQ ILOWHU FRYHU DIJDLQ
ZKHQ UHPRYLQJ WKH ODVW WZR FDS

2+\GUDXOLF &DS 2+\GUDXOLF 2LO 7DQN )|
&RYHU

&RQWLQXHG RQ QH[W SDJH

0%<

$,2812 28&7

7

2812 0%$5
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5HPRYH VSULQJ YDOYH DQG IL
5HPRYHDQG GLVFDUG ILOWHU HOHP

127( 5HPRYH HOHPHQW DQG LQVSHFW
DQG GHEULV LQ ERWWRP RI ILOWHLU
DPRXQWV RI EUDVV DQG VWHHO SDI
K\GUDXOLF SXPS PRWRU RU YDOY|
PDOIXQFWLRQ LQ SURFHVV $ UXEE
FDQ LQGLFDWH F\OLQGHU SDFNLQJ

, QVWDOO ILOWHU HOHPHQW YDOYH

,QVWDOO FRYHU DQG WLIJKWHQ FC

6SHFLILFDWLRQ
&DS 6FUHZ27RUTXH

7TLIKWHQ FDS

2&RYHU 2)LOWHU (OHPHQW
28&DS 6FUHZ 29DOYH
26SULQJ 22 5LQJ

08$<

2812 129

&OHDQ WKH (QJLQH &UDQNFDVH 9HQWLODWLRQ 7XEH
&OHDQ WKH HQJLQH FUDQNFDVH YHQWLODWLRQ WXEH

-81

5HSODFH 3LORW 6\VWHP 2LO )LO

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]JHG VA\VWHP FDQ FDXVH VI
RUSHQHWUDWLQJ LQMXU\ 7KH K\G!
SUHVVXUL]HG '2127 UHPRYH K\GUD
5HOLHYH SUHVVXUH E\ 6/2:/< ORRVH

6/2:/< ORRVHQ FDS WR UHOLHYH K"

2+\GUDXOLF &DS 2+\GUDXOLF 2LO 7DQN &

&RQWLQXHG RQ QH[W SDJH 7;

(%

0$5

2812 0$5
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5HPRYH ILOWHU FDQLVWHU
5HPRYHILOWHU HOHPHQW
5HPRYH 2 ULQJ

,QVWDOO QHZ 2 ULQJDQG ILOWHU HOH NP

6SHFLILFDWLRQ
JLOWHU &DQLVWHU27RUTXH

,QVWDOO ILOWHU FDQLVWHU
7TLIKWHQ K\GUDXOLF FDS

2)LOWHU &DQLVWHU
2)LOWHU (OHPHQW

22 5LQJ

=
=5

13 2

7; (%

0%5

-$1

2812

(&

2812

,QVSHFW )DQ %HOW

,/ QHFHVVDU\ UHSODFH EHOW

,QVWDOO D

WHQVLRQ

+ROG WHQVLRQ DGMXVWHU DZD\IURP EHOW ZK
ROG EHOWDQG LQVWDOOLQJQHZ EHOW

60RZO\UHOHDVH ZUHQFK WHQVLRQ WR DOO
DGMXVWHU WR PRYH FORFNZLVH DJDLQVW QH
LVDXWRPDWLFDOO\DGMXVWHG

5HPRYH ZUHQFK

2%HOW 7HQVLRQ $GMX¥V)WRWB XD H\

3XOO0OH\ 2&UDQNVKDIW 3XOOH\
2$OWHUQDWRU
2,GOHU 3XOOH\

T136624

&(' 282(

129

(&

2812
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SHSODFH $LU &OHDQHU (OHPHQ
/IRRVHQ FODPSV ~ WR UHPRYH FRYH
5HPRYH SULPDU\ HOHPHQW
5HPRYH VHFRQGDU\ HOHPHQW
&OHDQ WKH LQVLGH RIILOWHU FDQL

,QVWDOO HOHPHQWY PDNLQJ VXUH §
LVFHOWHUHG LQ FDQLVWHU

,QVWDOO FRYHU WLJKWHQ FODPSV

2&0DPSV 23ULPDU\ (OHPHQW

&%

) (%

& 2812 129

(&

2812

5HSODFH $LU &OHDQHU 'XVW 9DC

127( $PLVVLQJ GDPDJHG RU KDUGHQ
FDXVH WKHDLUILOWHU HOHPHQW

5HSODFH GXVW YDOYH

2$LU &OHDQHU 'XVW 9DOYH

&%

) (%

% 2812 129
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'UDLQ &RROLQJ 6\VWHP

'UDLQ DQG IOXVK FRROLQJ VA\VWHP XV
SURGXFWYVY UHSODFHUDGLDWRUFDS

&KHFN FRRODQW KRVHV IRU FUDFN"
QHFHVVDU\

7LIJIKWHQ FODPSV

&KHFN UDGLDWRU DQG RLO FRROHL
DQG ORRVH RUEURNHQ PRXQWLQJ\
RLO FRROHU ILQV

(<2812 2&7

7

&$87,21 3UHYHQW SRVVLEOH LQMXU\ IURP KRW
VSUD\LQJ ZDWHU '2 127 UHPRYH UDGLDWRU
ILOOHU FDS XQOHVYV HQJLQH LV FRRE&'UDKH P OWKU Q
FDS VORZO\ WR WKH VWRS

5HOHDVHDLU WR UHOLHYH SUHVVXUH7)§U8Ff_|\@-|JLIQq_|OEl-|dJRFF[NSGUDLQ YDOYH

6SHFLILFDWLRQ RILQMHFWLRQ SXPS FRXQWHUFOR

&RROLQJ 6\WWHP25HILOO EORFN 'UDLQ FRRODQWLQWR D FR(
&DSDFLW\ SURSHUO\ / JDO

7XUQ UDGLDWRU GUDLQ YDOYH $ FRXQWHUFORFNZLVH WR RSHQ
YDOYH $OORZFRRODQW WR GUDLQ LQWR D FRQWDLQHU 'LVSRVH
RI'ZDVWH FRRODQW SURSHUO\

ORF
FNZL
DWD I

7; (( ) (%
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'LHVHO (QJLQH &RRODQW HQJLQH ZLWK ZHW VOHHYH F\OLQGH

3UHIHUUHG &RRODQWYV & RRODQW FRQFHQWUDWH PHHWLQJ
HTXLUHPHQWYV 2

QR
XD/ORMA 2 B iy UH G

,] FRRODQW PHHWLQJ RQH RI WKHVH
XQDYDLODEOH XVHD FRRODQW FRQF

KRWHKPY PPHQLB &P RI WKH IROORZL
YRSHYYRWAHFWLRQ OLPLWYV DV

U
7TKHIROORZLQJSUH PL[HQJLQH FRROD®

-RKQ '"HHUH &22/ &5
-RKQ '"HHUH &22/ *$5',, 3*

&22/ *$5',, SUH PL[ FRRODQW LV DYDL
FRQFHQWUDWLRQV ZLWK GLIIHUHQW |
VKRZQ LQ WKH IROORZLQJ WDEOH

&22/ *$5',, SUH PL JUHH]H 3URWHFWLRDLMWKWU WKH -RKQ "HHUH &DYLWDWL

&22/ *$5" fé& f)

&22/ *$5" fé& f)

iVWXG\UXQ DW RUDERYH ORDG FD

&22/ *$5'
&22/ *$5'

f& )
f& )

, VIRUPXODWHG ZLWK D QLWULWH 11U
:DWHU 4XDOLW\

&22/ *$5',, 3* f& f)

&22/ *$5" f& ) ‘:DWHU TXDOLW\LV LPSRUWDQW WR W

FRROLQJ V\VWHP
1RW DOO &22/ *$5',, SUH PL[ SUR G XFWALRH{ R YOUHPDEEPH b
DOO FRXQWULHYV SURS\OHQH JO\FRO EDVH HQJLQH FRR

8VH &22/ *$5' ,, 3* ZKHQ D QRQ WRIJLF :
IRUPXODWLRQ LV UHTXLUHG FRRODOW "upLe .owHUYDOV

$GGLWLRQDO 5SHFRPPHQGHG &RRODQ)AVQPRODQW DW WKH LQGLFDWHG LOWH
7KH IROORZLQJHQJLQH FRRODQW LV DRRR BR¥RPYHGO GHG

T RKQ 'HHUH &22/ *$5' ,, &RQFHQWUDW@"S%%ZH *$5' ., RU&22/ *$5°,, 3% LV X
PL[WXUH RI FRQFHQWUDWH ZLWK TX YDk RARWHH YDO LV \HDUV RU

,03257$17 :KHQ PL[LQJ FRRODQW FRQEHQRRAPRM RWKHU WKDQ &22/ *$5' ,
ZDWHU GR QRW XVH OHVV WKDQ 3R (it

lgVJ\’;M'bQN
WKDQ FRQFHQWUDWLRQ RI FRREBIWY H\RPWKRBWLRQ

JLYHV LQDGHTXDWH DGGLWLYHVOQ&QMQU'&Vﬁﬁ@ XVH FRROLQJ V\VW
SURWHFWLRQ *UHDWHU WKDQ  FDQpBHMXAWEQ@ RU DQWLIUHH]H WKD
FRRODQW JHODWLRQ DQG FRROLQJI V\YWHE ISTIREQEPW LY HV

R

2WKHU &RRODQWYV WPL[ HWK\OHQH JO\FRO DQG
J EDVH FRRODQWYV

O\FRO
2WKHU HWK\OHQH JO\FRO RU SURS\OHQH JO\FRO EDVH FRRODQWYV
PD\EH XVHG LI WKH\ PHHW WKH IROORZLQJIRVGRWAVHDARIROP QWY WKDW FRQ

J3UH PL[FRRODQW PHHWLQJ $670 " UHTXLUHPHQWYV

'R

&22/ *$5' LV D WUDGHPDUN RI '"HHUH &RPSDQ\

' &22/ 08$<

PL[WXUH H

F3URYLGHV F\AOLQGHU OLQHU FDYLWD

SURWHFWY WKHFRROLQJV\VWHP PH
DOOR\V DQG FRSSHU DOOR\V VXFK [

'LVWLOOHG GHLRQ
HG IRUPL[LQJ Z

LQDQG IOXVK WKH FRROLQJ V\VWH

KH

XFH WKH GUDLQ LQWH

U OLQHL

$670 '
Xl FRQFHQC

VSHFLILFI
HQWUDWI
QJ FKHPL

WLRQ SU|
RQ 7THVW (
SDFLW\

HH DGGL\
WDOV FD
V EUDVYV

KH SHUIR
LJHG RU
LWK HWK
ODQW FR

1P DQG UF
JYDO ZKL

VHG WKH
RXUV RI R
, RU &22/
UuYbDO WR

HP VHDOL
W FRQWD!|

SURS\OF

WDLQ QLV
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ODLQWHQDQFH2(YHU\ +RXUV

&RROLQJ 6\VWHP )LOODQG '"HDHUDWLRQ 3URFHGXUH

6SHFLILFDWLRQ QRUPDO RSHUDWLRQ 2QO\GXULQJ Z

&RROLQJ B6\WWHP25HILOO F\FOHV ZLOO WKH VA\VWHP GHDHUDWH

\ /
&«DSDFLW 6WDUW HQJLOH BXQ HQJLQH XQWL
,03257$17 8VH RQO\ SHUPDQHQW W\SH OREPSEHOLFW WWH

DUP

D FRI

HWK\OHQH JO\FRO EDVH DQWLIUHH] R W
VROXWLRQ 2WKHU W\SHV RI DQWLI&QN%E 'ﬁ%%EgH $OORZ FRRODQW WR FRR

GDPDJH F\OLQGHU VHDOV &KHFN FRRODQW OHYHO DW UHFRY

HU\ V

)5((=,1* 7(03(5$785(6 )LOO ZLWK SHUPD Q&tHSW DWSM/ HSV 2 XQWLO UHFRYHU\ WD

ORZ VLOLFDWH HWK\OHQH JO\FRODQWIUHBHPW RGWKRWWYW RO FROHONYHO
DGGLWLYH DQG FOHDQ VRIW ZDWHU 127( 7TKHOHYHO RI WKH FRRODQW LQ

YLOO 0867 %( UHSHDWHGO\ FKHFNHG DI
UHILOO SURFHGXUHV WR LQVXUH
J)LOO UDGLDWRU WR WKH ERWWRP RI WKH VDGABRVRIILIELKO DN WKH FRRO

JLOO WKH UHFRYHU\ WDQN WR )8// ppuN &KHFNFRRODQWOHYHO RQO\ ZKH
'"HDHUDWLRQ . QHFHVVDU\ ILOO UHFRYHU\WDQ

VWL

W K H
W H U
W KD
DQW
Q WK

N WR

7KH FRROLQJ VA\VWHP UHTXLUHV VHYHUD®YWOP RY BORYFRRYDQN DQG UDGLDW

GRZzQ F\FOHV WR GHDHUDWH ,W ZLOO 127 GHDHUDWH GXULQJ

75 () 2&7

$GMXVW (QJLQH 9DOYH /DVK

6HH \RXU DXWKRUL]J]HG GHDOHU IRUHQJLQH YDOYH FOHDUDQFH
DGMXVWPHQW

$0 $35

&KDQJH 7UDYHO *HDUER][ 2LO SN,
oo

3DUN WKH PDFKLQH RQ OHYHO JURX! JU )
JHDUER[ XQWLO ERWWRP RI WKH RLO o o
HYHQ ZLWK WKH KRUL]JRQWDO FHQW F

6WRS HQJLQH

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]HG VA\VWHP FDQ FDXVH V}
DLW IRU WUDYHO JHDUER[ RLO WR F
DQG IDFH DZD\ IURP FKHFEN SOXJ *U

2812 129

ORRVHQ FKHFN SOXJWR UHOHDVH S ~
$IWHU WUDYHO JHDUER[ KDV FRROHG VORZO\ORRVHQ FKHFN
SOXJWRUHOHDVH SUHVVXUH 2)LOO 30XJ 2'UDLQ 30X1J
28&KHFN 30XJ 2+RUL]JRQWDO &HQWH
6SHFLILFDWLRQ
7UDYHO *HDUER[22LO
&DSDFLW\ HDFK / TW
%GG RLO X%WLO RLOIORZV RXW RI H
5HPRYH GUDLQ SOXJ $OORZ RLOWR GUDLQ LQWR D

FRQWDLQHU 'LVSRVHRIZDVWH RLO SURBHW®BUHDGYV RI FKHFN SOXJ DQG

VHDOLQJ W\SH WDSH ,QVWDOO SO
:UDS WKUHDGV RI GUDLQ SOXJ ZLWK D1\ihD O MWASH WDSH
,QVWDOO SOXJ 7LIJKWHQ SOXJ WR 1AP OE LQ

&KDQJH RLO RI VHFRQG WUDYHO JH
5HPRYH RLO ILOO SOXJ

POLQF

LO C

ILOC
XJIV

DUEI

7; (& 287
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ODLQWHQDQFH2(YHU\

+R XUV

&KDQJH +\GUDXOLF 7DQN 2LO D
BFUHHQ2z &

127( &KDQJH RULJLQDO IDFWRU\NILOC

KRXUV &KDQJH HYHU\ KRXL

LI XVLQJ 6XSHU (; +1 LI XVLQJDC
VHH +\GUDXOLF 2LO 6HFWLRQ

,03257$17 3UHYHQW GDPDJH WR K\GU
VIVWHP FRPSRQHQWYV '2 127 UXQ
ZLWKRXW RLO LQ WKH WDQN

$YRLG PL[LQJ GLIIHUHQW EUDQGV

RLOV 2LO PDQXIDFWXUHUV HQJLQHHII WK HI 11 21 (1 W

PHHW FHUWDLQ VSHFLILFDWLRQV L
UHTXLUHPHQWY OL[LQJ GLIIHUHQV
GHIJUDGH OXEULFDQW DQG PDFKLQ

7KLY H[FDYDWRU LV IDFWRU\ILOOH

+1 HIWHQGHG OLIH JLQF IUHH K\GL
VHUYLFLQJ WKLV HIFDYDWRU ZLWK
QRW PHHW WKLV VSHFLILFDWLRQ .
PL[HG RULIDOWHUQDWH VHUYLFH
WKH FRPSOHWH K\GUDXOLF VA\VWHF
WRWDOO\IOXVKHG E\DQ DXWKRUL:

3DUN PDFKLQH RQ OHYHO VXUIDFH Z
URWDWHG fIRUHDVLHUDFFHVYV

3RVLWLRQ PDFKLQH ZLWK DUP FIOLQGHYJKQO) HAWYD EWHGREE 210 700w

EXFNHW F\OLQGHU IXOO\ HIWHQGHG
6WRS HQJLQH

$-2812 28&7

7

2812 0%$5

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]HG VA\VWHP FDQ FDXVH VI
RUSHQHWUDWLQJ LQMXU\ 7KH K\GI
SUHVVXUL]JHG '2 127 UHPRYH K\GUD
5HOLHYH SUHVVXUH E\ 6/2:/< ORRVH

,QVHUW PP KH[ZUHQFK LQWR KR
FRXQWHUFORFNZLVH WR UHOHDVH O

60ORZO\WXUQ FDS FRXQWHUFORF!
UHOLHYH SUHVVXUH 5HPRYHFDS

6SHFLILFDWLRQ
+\GUDXOLF 2LO
7TDQN2&DSDFLW\
JDO

2&DS 2+H[ :UHQFK
2$0LJQLQJ ODUNV 2+ROH
2&DVH $VVHPEO\

&RQWLQXHG RQ QH[W SDJH

2812 129
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ODLQWHQDQFH2(YHU\ +RXUV

(&

2812

5HPRYH GUDLQ SOXJ $O0ORZ RLO ~
FRQWDLQHU 'LVSRVH RIZDVWH RLO
2'UDLQ 30XJ 5

LS

5HPRYH FRYHU ZLWK VXFWLRQ VFI
&OHDQ LQVLGH RIWDQNDQG VXFWLF
5HSODFH K\GUDXOLF RLO ILOWHU

5HSODFH SLORW V\VWHP RLO ILOWHI

2+\GUDXOLF 2LO &DS 2+\GUDXOLF 2LO 7DQN &

2812 0%$5

,QVWDOO VXFWLRQ VFUHHQ ZLWK FR &
VHDO DJDLQVW RXWOHW SLSH LQ ER\
ORRVHQ QXW WR DGMXVW URG OH(

,QVWDOO WDQN GUDLQ SOXJ

$GG RLO XQWLO LWLV EHWZHHQ PDU

6SHFLILFDWLRQ
6XFWLRQ 6FUHHQ 5RG

2812 129

2/HQJIWK
LQ
6XFWLRQ 6FUHHQ 5RG
1XW27RUTXH ~
2 OE IW
+\GUDXOLF &RYHU &DS
6FUHZ27RUTXH 26XFWLRQ 6FUHHQ 5R&AP 26XFWLRQ 6FUHHQ 5
OE IW

&RQWLQXHG RQ QH[W SDJH 7 ( -81
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ODLQWHQDQFH2(YHU\ +RXUV

,03257%$17 ,Il WKH K\GUDXOLF SXPS LV QRW ILOONG ZLWK

RLO LW ZLOOEHGDPDJHG ZKHQ WKH HQJILQH LY WP TWHC
T —

SHPRYH DLU EOHHG SOXJV IURP «!s‘
DGG RLO XQWLO RLOIORZV IURP EOHHE X
[

,QVWDOO DLUEOHHG SOXJV LQ K\GUD .
(
&KHFN RLO OHYHO LQ VLJKW JODVYV '= ¥
,QVWDOO WDQN FDS 7LJKWHQ FDs _({ \
3XUJHDLU IURP F\OLQGHUV DQG VZLQJ PR
K\GUDXOLF IXQFWLRQV

2%0OHHG 30XJ

-$1

2812

&KDQJH +\GUDXOLF 7DQN 2LO D(
6FUHHQ?2 &/&

127( &KDQJH RULJLQDO IDFWRU\ILOC

KRXUV &KDQJH HYHU\ KRXL

LI XVLQJ 6XSHU (; +1 LI XVLQJDC
VHH +\GUDXOLF 2LO 6HFWLRQ

,03257%$17 3UHYHQW GDPDJH WR K\GU
VIVWHP FRPSRQHQWY '2 127 UXQ
ZLWKRXW RLO LQ WKH WDQN

$YRLG PL[LQJ GLIIHUHQW EUDQGYV

RLOV 2LO PDOQXIDFWXUHUVY HQJLQHHII WK HI 11 RI1 ()\/ W

PHHW FHUWDLQ VSHFLILFDWLRQV L
UHTXLUHPHQWY OL[LQJ GLIIHUHQV
GHJUDGH OXEULFDQW DQG PDFKLQ

7KLV HIFDYDWRU LV IDFWRU\ ILOOH
+1 HIWHQGHG OLIH JLQF IUHH K\GL

VHUYLFLQJ WKLV HIFDYDWRU ZLWK
QRW PHHW WKLV VSHFLILFDWLRQ
PL[HG RULIDOWHUQDWH VHUYLFH
WKH FRPSOHWH K\GUDXOLF VA\VWHF
WRWDOO\IOXVKHG E\DQ DXWKRUL:

|

|

3DUN PDFKLQH RQ OHYHO VXUIDFH Z
URWDWHG fIRUHDVLHUDFFHVYV

BRVLWLRQ PDFKLQH ZLWK DUP FA\OLQGHH JXQP &JL%\@{IBJSDEWH&DQQLQZLO7DQN

EXFNHW F\OLQGHU IXOO\ HIWHQGHG
6WRS HQJLQH

&RQWLQXHG RQ QH[W SDJH

$-2812 28&7

7

2812 0%$5
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ODLQWHQDQFH2(YHU\ +RXUV

&$87,21 +LIJK SUHVVXUH UHOHDVH R
SUHVVXUL]JHG VA\VWHP FDQ FDXVH VI
RU SHQHWUDWLQJ LQMXU\ 7KH K\G!
SUHVVXUL]HG '2 127 UHPRYH K\GUD
5HOLHYH SUHVVXUH E\ 6/2:/< ORRVH

,QVHUW PP KH[ ZUHQFK LOWR KR
FRXQWHUFORFNZLVH WR UHOHDVH O

60ORZO\WXUQ FDS FRXQWHUFORF?
UHOLHYH SUHVVXUH 5HPRYHFDS

6SHFLILFDWLRQ
+\GUDXOLF 2LO
7DQN2&DSDFLW\

2&DS 2+H[ :UHQFK
2$0LJQLQJ ODUNV 2+ROH
2&DVH $VVHPEO\

-81

2812 129

5HPRYH GUDLQ SOXJ $OORZ RLO
FRQWDLQHU 'LVSRVHRIZDVWHRLO

2'UDLQ 30X1J

N

(&

2812

5HPRYH FRYHU ZLWK VXFWLRQ VFI
&OHDQ LQVLGH RIWDQNDQG VXFWLF
5HSODFH K\GUDXOLF RLO ILOWHU

5HSODFH SLORW V\VWHP RLO ILOWHI

2+\GUDXOLF 2LO &DS 2+\GUDXOLF 2LO 7DQN &

&RQWLQXHG RQ QH[W SDJH

-81

2812 0%$5
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ODLQWHQDQFH2(YHU\

+RXUV

,QVWDOO VXFWLRQ VFUHHQ ZLWK FR
VHDO DIJDLQVW RXWOHW SLSHLQ ERV
ORRVHQ QXW WR DGMXVW VXFWLR

,QVWDOO WDQN GUDLQ SOXJ

$GG RLO XQWLO LWLV EHWZHHQ PDU

6SHFLILFDWLRQ
6XFWLRQ 6FUHHQ 5RG
2/HQJIWK
6XFWLRQ 6FUHHQ 5RG
1XW27RUTXH 2 1
+\GUDXOLF &RYHU &DS
6FUHZ27RUTXH 1AP

26 XFWLRQ 6FUHHQ 5RG 26 XFWLRQ 6FUHHQ 5RG 1XW

a1

OE IW

-81

2812 129

,03257%$17 ,I| WKH K\GUDXOLF SXPS LV Q

RLO LWZLOOEHGDPDJHG ZKHQ WK

5HPRYHDLU EOHHG SOXJ IURP WR.
DQG DGG RLO XQWLO RLOIORZV IURP

,QVWDOO DLU EOHHG SOXJ LQ K\GUD

&KHFN RLO OHYHO LQ VLJKW JODVYV
,QVWDOO WDQN FDS 7LJKWHQ FDS

3XUJHDLU IURP FA\AOLQGHUV DQG VZL
K\GUDXOLF IXQFWLRQV

2%0OHHG 30XJ

-81

2812 0%5
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OLVFHOODQHRXV20DFKLQH

'R1IRWGB6HUYLFH RU $GMXVW 'QMQEWV{TBIQU]YB&]-IQD%VLQMHFWLRQ SXP 9
RU +LJK 3UHVVXUH )XHO 3XPS FRJUHFWO\ 6HH\RXU DXWKRUL]JHG I

JLQMHFWLRQ QR]JJOHV DUH QRW ZRUNLHIWRHUHFWO\RU DUH GLUW\
WKH HQJLQH ZLOO QRW UXQ QRUPDOO\ 6HH\RXU DXWKRULJHG
GHDOHU IRU VHUYLFH

&KDQJIJLQIJWKHLQMHFWLRQ SXPSLQDQ\ZD\QRWDSSURYHG E\
WKH PDQXIDFWXUHU ZLOO HQG WKH ZDUUDQW\ 6HH\RXU FRS\ RI
WKH -RKQ '"HHUH ZDUUDQW\ RQ WKLV PDFKLQH
7)) 6(3

'R 1RW 6HUYLFH &RQWURO 9DOY
3XPSV RUORWRUYV ,HVVKI—&\)IQ%IQLR’/\)_{/%\QHG VHUYLFH VHH

6SHFLDO WRROV DQG LQIRUPDWLRQ DUH QHHGHG WR VHUYLFH
FRQWURO YDOYHV F\OLQGHUV SXPSV RUPRWRUYV

WK
QMH

R XU

SUHFDXWLRQV IRU $OWHUQDWRU DQG 5HIJXODWRU

KHQ EDWWHULHV DUH FRQQHFWHG IRO%%%&/#H_A\M%H%%VULHV RUD ERRVW

"LVFRQQHFW QHJDWLYH EDWWHU\ FOEQMHUARHQSRX IAMRIUNH > @ WR SRVL
RQ RUQHDU DOWHUQDWRU RU UHJXODWRDWLYH > @

%H VXUH DOWHUQDWRU ZLUHV DUH FRBUHFW B ¥RRQRHE AW &VKH EDWWHU
%()25(\RX FRQQHFW EDWWHULHV UXQQLQJDQG DOWHUQDWRU LV FKI

'R QRW JURXQG DOWHUQDWRU RXWSXW WHRPQIdHW EDWWHU\ FDEOHV EHI
FKDUJHU WR WKH EDWWHULHV

'R QRW GLVFRQQHFW RU FRQQHFW DQ\ DOWHUQDWRU RU

UHJXODWRU ZLUHV ZKLOH EDWWHULHV DUH FRQQHFWHG RU ZKLOH

DOWHUQDWRU LV RSHUDWLQJ

HU E
WLYLI

LHV
bUJL

RUH

7 (;0% , -$1
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OLVFHOODQHRXV20DFKLQH

5HDGLQJ (QJLQH 'LDJQRVWLF 7URXEOH &RGHN P3 A5
'LWKRXW /DSWRS &RPSXWHU \

‘KHQ FKHFN HQJLQH LQGLFDWRU OLJKW LV IOpV
DQ HQJLQH GLDJQRVWLF WURXEOH FRGH '7& ")

+\GUDXOLF '7& VGR QRW FDXVH WKH FKHFN H|QJLOH
OLJKW + WR IODVK H7

&KHFNHQJLQH LQGLFDWRU OLJKW DQG GLDJ]
HQDEOH MXPSHU FDQ EH XVHG WR FKHF N5 J|

KHQ FKHFN HQJLQH LQGLFDWRU OLJKW EH
GXULQJ PDFKLQH RSHUDWLRQ ORZHUllMKI-
JURXQG 6WRS WKH HQJLQH

X EQ
@:

SELECT

$ 20RQLWRU &RQWUROOFUBO@EHUQDWRU 9ROWDJH{1—]
'LVSOD\ _QGLFDWRU /LJKW
(20RQLWRU &RQWURO©HU(®QIGQH 2LO /HYHO
'LVSOD\ %DFNOLJKW ,QGLFDWRU /LIKW  yg5 ——
2'LJORGH,QGLFDWRUY /EJQWLQH &RRODQW
2$XWR $FFHOHUDWLRQ 7HPSHUDWXUH ,QGLFDM®RU" v ——H18
JQGLFDWRU /LJKW ILIKW ‘
2$WWDFKPHQW ORGH+ 2$LU )LOWHU 5HVWULFWILRD ——H10
JQGLFDWRU /LIKW L QGLFDWRU /LIKW ’ ’
2$XWR ,GOH ,QGLFDWRU+LGKWXOLF 2LO )LOWHU
23UH +HDW ,QGLFDWRU /BHWWULFWLRQ ,QGLFDWRU
QRW XVHG JLIKW ILHOG RSWLRQ
2 &KHFN (QJLQH ,QGEFBWRQLWRU 'LVSOD\
ILIKW 3 2(QJLQH &RRODQW {
+ 2 &RRODQW /HYHO ,QGLFBWSRHUDWXUH *DXJH H19 H11  H33
ILIKW 3 2)XHO *DXJH
2)XHO /HYHO ,QGLFBWRWYSOD\6HOHFW 6ZLWFK
ILIKW 6 2B6HW 6ZLWFK
2 (QJLQH 2LO 3UHVVEUH:RUN ORGH 6ZLWFK
L QGLFDWRU /LIKW

+ +

+

+ +

+

+

+

&RQWLQXHG RQ QH[W SDJH 9" ( 0$<

2812 ) (%
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OLVFHOODQHRXV20DFKLQH

7XUQ NH\ VZLWFK 2))

7LOWFRYHUGRZQWRJDLQ DFFHVV?
WR LWV EDFN

'LVFRQQHFW WKH GLDJQRVWLF WU

7XUQ NH\ VZLWFK 21

7KH FKHFN HQJLQH LQGLFDWRU OL

WR IODVK D FRGH QXPEHU )RU H[D
WLPHVY VKRUW SDXVH IODVK WZH
7KLY ZRXOG EH EOLQN FRGH

7KH FKHFN HQJLQH LQGLFDWRU OL
VHTXHQFH E\IODVKLQJ D EOLQN FR
WKH EHJLQQLQJRI WKH DFWLYH '7&
DFWLYH '7& V WKH FKHFN HQJLQH L )
LWV GLJLW EOLQN FRGH ,I WKHUH it = s
'7& WKH FKHFN HQJLQH LQGLFDWRU OLJKW ZLOO IODVK HDFK
EOLQN FRGH LQ QXPHULFDO RUGHU ,I WKHUH DUH QR DFWLYH
'7&V WKH FKHFN HQJLQH LQGLFDWRU OLLPROR YW OFT SRXR @ RS H
WR WKH VWRUHG '7& V (QDEOH -XPSHU

$IWHU WKHDFWLYH '7& V WKH FKHFN

-$1

% 2812

H
ZLOO IODVK D EOLQN FRGH 7KLV LGl AMA MIKBAFEPHR QR KR UW SDXV

RIWKH VWRUHG '7& V ,I| WKHUH DUHI@IVWRY B SV I7TEHY OROJ SDXVH
WKH FKHFN HQJLQH LQGLFDWRU OLJIKW R R A BV KpHW Vy WY DXV H
EOLQN FRGH ,I WKHUH LV PRUH WKD @@\HKVW(?R@W,QW?@PWKHORQJSDXVH
FKHFN HQJLQH LQGLFDWRU OLJKW Z Q5 WKDW K tilPr SWEPL QN RRRBW SD XV
LQ QXPHULFDO RUGHU ,I WKHUH DU QR VYWRK GG Y WKHORQJI SDXVH
IODVK VHTXHQFH ZLOO VWDUW RY HUTE WKWK ARDIWE YV TEKkBR UW S D XV H
JRUH[DPSOH LIDQHQJLQHKDV DQ DF 'L%Q?V§d%téﬁ PrEHY p@BQRJ SDXVH

DVWRUHG EOLQN FRGH WKH IODVKL REHRBRNXBW\EH
N

( 0$<

L

31



OLVFHOODQHRXV20DFKLQH

(QJLQH 'LDIJQRVWLF 7TURXEOH &RGHYV

631 VXVSHPBW IDLOXYU& IODVKRGH 'HVFULSWLRQ
SDUDPHWHW®PRGH FRGH
QXPEHU LGHQWLILHU

7TKURWWOH 5HIHUHQFH 9ROWDJH +LJK

7TKURWWOH 5HIHUHQFH 9ROWDJH /RZ

7TKURWWOH *URXQG 9ROWDJH +LJK

TKURWWOH *URXQG 9ROWDJH /RZ
7TKURWWOH ,QSXW 9ROWDJH +LJK

7TKURWWOH ,QSXW 9ROWDJH /RZ

ODQLIROG $LU 7THPSHUDWXUH ,QSXW 9ROWDJH +LJK

ODQLIROG $LU 7THPSHUDWXUH ,QSXW 9ROWDJH /RZ

ODQLIROG $LU 7THPSHUDWXUH +LJK

&RRODQW 7HPS +LJK +LJK/HYHO ! &

(QJLQH &RRODQW 7THPSHUDWXUH (7& ,QSXW 9ROWDJH +LJK

(QJLQH &RRODQW 7THPSHUDWXUH (7& ,QSXW 9ROWDJH /RZ

&RRODQW 7HPS +LJK /RZ/HYHO ! &

&RRODQW 7HPS +LJK ORGHUDWH/HYHO ! &

&RQWUROOHU &DQQRW 3RZHU 'RZQ

)XHO 7THPSHUDWXUH +LJK 6HYHUH /HYHO

)XHO THPSHUDWXUH 9ROWDJH 3~

)XHO 7THPSHUDWXUH +LJK ORGHUDWH /HYHO

6HQVRU 6XSSO\ 9ROWDJH +LJK

6HQVRU 6XSSO\ 9ROWDJH /RZ

5HSURJUDP &RQWUROOHU

&UDQN 3RVLWLRQ ,QSXW 1RLVH

&UDQN 3RVLWLRQ ,QSXW 3DWWHUQ (UURU

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO YDOYH UHVSRQVH WRR

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO YDOYH UHVSRQVH WRR

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO YDOYH VKRUWHG WR ED

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO YDOYH VROHQRLG FLUF

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO VROHQRL DLOV WR FC

\%
\%
R
,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW IXHO FRQWURO YDOYH VROHQRLG FLUF
o
G
R

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW LQMHFWLRQ SXPS FRQWURD YDOYH FXL

)XHO '"HUDWH $FWLYH

,QMHFWLRQ 3XPS '"HWHFWHG '"HIHFW LQMHFWLRQ SXPS FRQWURD YDOYH FXL

7; (%( -81
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OLVFHOODQHRXV20DFKLQH

+DQGOLQJ &KHFNLQJ DQG B6HUY

&DUHIXOO\

&$87,21 %DWWHU\JIDV FDQ H[SORGFH

DQGIODPHV DZD\IURP EDWWHULHV
WR FKHFN EDWWHU\ HOHFWURO\WH

I1HYHU FKHFN EDWWHU\ FKDUJH E\ S

DPHWDO REMHFW DFURVYV WKH SRV
YROWPHWHU RU K\GURPHWHU

$0ZD\V UHPRYH JURXQGHG EDWW

ILUVW DQG UHSODFH LW ODVW

6XOIXULF DFLG LQ EDWWHU\ HOHF "W 'm A 1

SRLVRQRXV WLV VWURQJHQRXJI
HDW KROHV LQ FORWKLQJ DQG FD.
LI VSODVKHG LQWR H\HYV

$YRLG WKH KD]DUG E\

)LOOLQJ EDWWHULHV LQ D ZHOO
"HDULQJ H\H SURWHFWLRQ DQG |
$YRLGLQJ EUHDWKLQJ IXPHV ZK
HOHFWURO\WH LV DGGHG

$YRLGLQJVSLOOLQJRU GULSSL:
8VH SURSHU MXPS VWDUW SURFI

,I\RX VSLOO DFLG RQ \RXUVHOI

JOXVK FRQWDFWHG VNLQ ZLWK Z
$SSO\EDNLQJ VRGD RU OLPH WR
DUHD WR KHOS QHXWUDOL]H WKI
JOXVK H\HV ZLWK ZDWHU IRU 2

*HW PHGLFDO DWWHQWLRQ LPPH

.l DFLG LV VZDOORZHG

'R QRW LQGXFH YRPLWLQJ
'ULQN ODUJH DPRXQWV RI ZDWH |
GR QRW H[FHHG /I TWV
*HW PHGLFDO DWWHQWLRQ LPP}

:$51,1* %DWWHU\ SRVWY WHUPLQDO
DFFHVVRULHY FRQWDLQ OHDG DQG O}t

NQRZQ WR WKH 6WDWH RI &DOLIRUQLD wr ruXvVvH Fly,
UHSURGXFWIDNHKKKDDUPPGY DIWHU KDQG O M1 0

, /I HOHFWURO\WH VSLOOV RQ WKH IOR
PLIWXUHVY WR QHXWUDOL]JH WKHDFLG
LQ / JDO ZDWHU RU [/ SW KR
LQ / JDO ZDWHU

,03257%$17 'R QRW RYHUILOO WKH EDW

&KHFNWKHVSHFLILFJUDYLW\RIHOHF

6HH \RXU DXWKRUL]HG GHDOHU IRU -
6(59,&(*$5'E EDWWHU\DQG FRRODQW
GLUHFWLRQV LQFOXGHG ZLWK WKH W

([SORGLQJ %DWWHU\ *DV

. .

2812 $35

76

2812 $8*

76

B H U roHFwurRO\WH

2812 129

~

$ IXOO\ FKDUJHG EDWWHU\ ZLOO KDYH D FRUUHFWR'EMWEHEQG (ERRODQW 7HVWH
JUDYLW\ UHDGLQJ RI .l WKH UHDGLQJ LV EHORZ

FKDUJH WKH EDWWHU\
6(59,&(*$5' LV D WUDGHPDUN RI'HHUH &RPSDQ\

03$5
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OLVFHOODQHRXV20DFKLQH

8VLQJ %DWWHU\ &KDUJHU

A&$87,21 SUHYHQW SRVVLEOH LQMXU

EDWWHU\ 'R QRW FKDUJH D EDWWHI
LVIURJHQ RU LW PD\ H[SORGH :DUP
f& f) EHIRUH FKDUJLQJ

7XUQ RII FKDUJHU EHIRUH FRQQHFW
GLVFRQQHFWLQJ LW

2812 $35

,03257%$17 'R QRW XVH EDWWHU\ FKDUJ
ERRVWHU LI D EDWWHU\ KDV D
JUDYLW\ UHDGLQJ RU ORZHU

BUHYHQW %DWWHU\ ([SORVLRQV

'LVFRQQHFW EDWWHU\ JURXQG FO™ ™~ 777"’
\RX FKDUJH EDWWHULHYV LQ WKH PDFt
GDPDJH WR HOHFWULFDO FRPSRQHQ’'

76

$EDWWHU\FKDUJHU PD\EH XVHG DV D ER}
9HQWLODWH WKH DUHD ZKHUH EDWWHUL

BWRS RUFXW EDFN FKDUJLQJ UDWH LI ED
RULV YHQWLQJ HOHFWURO\WH %DWWH UL
H[FHHG f& )

2812 2&7

1

&KDUJHU

287 03%5
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OLVFHOODQHRXV20DFKLQH ‘

8VLQJ %RRVWHU %DWWHULHV?

%HIRUHERRVWVWDUWLQJ PDFKLQH I
WR SUHYHQW XQH[SHFWHG PDFKLQHF
VWDUWYV

A&$87,21 $Q H[SORVLYH JDV LV SUR/{
EDWWHULHVDUHLQ XVHRUEHLQJF
RUVSDUNV DZD\IURP WKH EDWWHL
WKHEDWWHULHV DUH FKDUJHG LQ

-12812 0%$<

,03257%$17 7KH PDFKLQH HOHFWULFDC
YROW QHJIJDWLYH JURXQG &R
ERRVWHUEDWWHULHY WRIJHWKHU DV VKR2ZRRRWHU YBOWHYLHY %DWWHU\ $

~

SSOL

&RQQHFW RQH HQG RI WKH SRVLWLYHF FE@ WR WKH S LYH
WHUPLQDORIWKHPDFKLQHEDWWHU%IQ@ gﬁ'd’@%‘ﬁ*ﬁh%\&h HQE " RRVWHU%DWY

WR WKH SRVLWLYH WHUPLQDO RI WKH ERRVWHU EDWWHULHV %

&RQQHFWRQHHQG RI WKH QHJDWLYH G DERHAMRI P M@ H FDMKHVBH HQG RI WKH Q
V

WHUPLQDO RI WKH ERRVWHU EDWWH UWHKW @RI WWKHH R WK R 1 WKH E

WHULHYV

HQOG RI WKH QHJDWLYH FDEOH WR WKH P H D
DZD\IURP WKH PDFKLQH EDWWHULHV B'%Qgéﬁ{%@@gﬁyLWLWH FDEOH IURP ERI

6WDUW HQJLQH

,PPHGLDWHO\ DIWHU VWDUWLQJHQJLQH GLVFRQQHFW WKH HQG
RIWKH QHJDWLYH FDEOH IURP WKH PDFKLQH IUDPH 7KHQ

287 $8*

SHSODFLQJ %DWWHULHV

<RXU PDFKLQH KDV WZR YROW EDWW H LYH
J0RXQG WDWWHULHY Pxvw Pkw koY § T IRL R IR, RGO Y O PR

DW W

EHORZ W\SH )RU H[DPSOH UHSODFH D IDLOHG PI

6SHFLILFDWLRQ EDWWHU\ ZLWK D QHZ PDLQWHQDQFH|IUHF
%DWWHU\2&ROG &UDQNLQJ W\SHV RI EDWWHULHY PD\KDYH GLITHUHQ\
$SPSVSW  f& f) GLIIHUHQFH FRXOG RYHUORDG RQH R[ WKF
%DWWHU\20LQXWHYV WR IDLO
S5HVHUYH &DSDFLW\ $W
$PSV

'HOGLQJ 2Q ODFKLQH

,03257%$17 'LVFRQQHFW EDWWHU\ JURXQ GEDWUNDHWR F WEK@WK) 6HSDUDWH KDUQHV YV

EDWWHU\GLVFRQQHFW VZLWFK WR 23 QWIRQFUNHQE JWKLFOH PLFURSURH

YROWDJH VSLNHV WKURXJK DOWHUQDWRU RUP WRU
Q 8\{VRQQHLK:WRZQI-}_OG%-|U JURXQG FODPS

'LVDEOH HOHFWULFDO SRZHU EHIRUHEZBBRIGEGO G/RURBD VR HOHFWULFD(
RIl PDLQ EDWWHU\ VZLWFK RUGLVFRQQRWW SRYRWL®H DQ\ EHDULQJV

7 + -$1
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OLVFHOODQHRXV20DFKLQH

&OHDQ ODFKLQH 5HJXODUO\

5HPRYHDQ\JUHDVH RLO IXHO RUGEFH
SRVVLEOH LQMXU\ RU PDFKLQH GDPD.

,03257%$17 'LUHFWLQJ SUHVVXUL]HG Z
HOHFWURQLF HOHFWULFDO FRPSI
EHDULQJV DQG K\GUDXOLF VHDOV
SXPSVRURWKHU VHQVLWLYH SDU
PD\ FDXVH SURGXFW PDOIXQFWLR
SUHVVXUH DQG VSUD\DWD WR

(-2812 2&7

+LJK SUHVVXUH ZDVKLQJ JUHDWHU W
SVL FDQ GDPDJHIUHVKO\SDLQWHG ILYULVARAV OULYW VARKAUU

EH DOORZHG WR DLU GU\IRU GD\V PLQLPXP DIWHU UHFHLSW

RI PDFKLQH EHIRUH FOHDQLQJ ZLWK KLJK SUHVVXUH 8VH ORZ

SUHVVXUH ZDVK RSHUDWLRQV XQWLO' 'R@BRW XBYR\HRIH®SAARPOHU ILQV DW DQ

7; ( -81

7

$GGLQJ 9ROW $FFHVVRULHV

DQJOH )

,03257%$17 7KLV PDFKLQH KDV D Y R ODVQHEORFAQWU DFIMX UHU IV UHFRPPHQGDWLRQV WR
VIVWHP ,QVWDOOLQJ YROW D FFADBMRALIVAWRZ WWKKRKRQ YHUWHU UHTXLUHG DQG |

DGGLWLRQ RI YROW WR YROWWHRTMHWBHWHOWY | VWDQGDUG HTXLS
PD\ FDXVH EDWWHU\ IDLOXUH LVDGHTXDWH IRUDSSOLFDWLRQ

7KLY PDFKLQH LV HTXLSSHG ZLWK,D3257Q@W '2 127 FRQQHFW DQ DFFHVYV
DPS RXWOHW EDWWHU\ &RQQHFWLQJD YROW

PHQW YH

RU\ WR R
DFFHVVF

EDWWHU\ ZLOO FDXVH RQH EDWWHU\ WR RY
KHQ SRVVLEOH XVH YROWDFFHVVRULERG , WKH RWWHU EDWWHU\ WR XQGHUFKDU

DFFHVVRULHVY DUHDGGHG XVHD YR O W MDRX V LYORI CBViD WRWHYLH U IV IHAQUX U H
&RQYHUWHUV DUHDYDLODEOH IURP\RXU -RKQ '"HHUH GHDOHU

&RQYHUWHU FDSDFLW\ UHTXLUHPHQWY GHSHQG RQ WKH ORDG
RI WKHDFFHVVRULHV LQVWDOOHG )ROORZ HOHFWURQLF GHDOHU

7; "+ -$1
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OLVFHOODQHRXV20DFKLQH

S5HSODFLQJ )XVHYV

7TKH IXVH ER]
SHPRYH FRYHU

,03257%$17 ,QVWDOO IXVH ZLWK FRUUHI
UDWLQJ WR SUHYHQW HOHFWULFD(

LVORFDWHG EHKLQG W

A\

\

IURP RYHUORDG

)XV H

%ODGH 7\SH &RORU &RGHV

$PSHUDJH 5DWLQJ

2 $PS25DGLR $QG ORQLWR®PS2:RUN $QG 'ULYH
&RQWUROOHU %DFNXS /LJKWV PDUNHG /DPS

&RORU
%ODFN

9LROHW

3LQN

7DQ

%URZQ

5HG

/LIKW %O XH
<HOORZ
1IDWXUDO ZKLWH
/ILIKW *UHHQ

2 $PS23XPS $QG 9DOYH?

&RQWUROOHU
1RW 8VHG
$PS26ROHQRLG

2

$PS26ZLWFK 3DQHO 2
$PS2(QJLQH &RQWURD $PS25DGLR

$PS2:LQGVKLHOG
‘LSHU $QG :DVKHU
$PS2$LU &RQ $QG
+HDWHU PDUNHG +HI
$PS2+RUQ

8QLW PDUNHG 3RZ 2@ $PS2/LJKWHU
2 $PS2$LU &RQGLWLRQHU$SPS2'RPH /LIKW
$QG +HDWHU PDUNHG $LRIFRNQHG 5RRP /DPS

2 $PS22SWLRQDO
2 $PS22SWLRQDO
2 $PS22SWLRQDO

2
2
2

$PS2$X]|
$PS23URSHO $ODUP
$PS26WDUW $LG
RSWLRQDO
5HOD\

PDUNHG *ORZ

2812 0%$5

2812 0%$5

SHSODFLQJ % XFNHW 7HHWK

&$87,21 *XDUG DJDLQVW LQMXU\ IU

N,

RIPHWDO ZHDU JRJJOHV RU VDIHW

,03257$17 $QJOH WKH GULIW WRZDUG"
DYRLG GDPDJLQJ WKH UXEEHU SL @

8VH D KDPPHUDQG GULIW WR GULY
127( $OWHUQDWH EXFNHWYV PD\ XVH

DVVHPEOLHYV

5HPRYH WRRWK

<

&RQWLQXHG RQ QH[W SDJH

-

%XFNHW 7HHWK

7 0 0$5

2812 129

7
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OLVFHOODQHRXV20DFKLQH

,QVSHFW UXEEHU SLQ ORFN $ IRU
QHFHVVDU\

| UXEEHU SLQ ORFN KDV PRYHG Uh

DGDSWHU WRRWK VKDQN

$25XEEHU 3LQ /RFN

‘

7

2812 129

7

3RVLWLRQ WKH QHZ WRRWK RYHU W
'"ULYH WKH ORFNLQJ SLQ LQWR WKH,

127( &KHFN EXFNHW WHHWK SHULRGL:
QRW H[WHQG WR WKH EXFNHW WR|

£
e

vy

¥

7TRRWK 6KDQN

-

2812 129

7
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OLVFHOODQHRXV20DFKLQH ‘

SHSODFLQJ % XFNHW 7RRWK 7LS
XFNHW

&OHDQ WRRWK $ DQG WRRWK WLS §
,QVHUW ORFN UHPRYDO WRRO XQGH}
A&$87,21 $YRLG SRVVLEOH LQMXU\

DIWHU LW LV UHOHDVHG IURP WRR\
JULS RQ SLQ WR SUHYHQW LQMXU\

(&

((2812

5HPRYH SLQ
T6879EE ~
7TXUQ WRRWK WLS FRXQWHUFORFNzLVH DU R AW YREFE W W EPo vy 'xw %X EF

WRZDUGV \RX WR UHPRYH NHW
&OHDQ WRRWK VKDQN

5HSODFH 8 VKDSHG SLQ DW VDPH W o
WLS

,QVHUW WRRWK WLS RQ VKDQN WXU

,QVWDOO 8 VKDSHG SLQ 6LGHRI SI1

PXVWIDFH WRRWK WLS ODNH VXUH \@
RYHU WRRWK WLS

-81

‘22812

$27RRWK &23LQ
%27RRWK 7LS '2 )URQW ODUN

~

8 6KDSHG 3LQ2+HDY\ "XW\ % XFNHW

7 . $8*

$GCMXVWLQI % XFNHW WR $UP -R

<RXU PDFKLQH KDV D EXFNHW DGMXVYV
SOD\ :KHQ SOD\LQFUHDVHV UHPRYH

60LGH 2 ULQJ RXW RI ZD\

2812 129

7

&RQWLQXHG RQ QH[W SDJH 7 0 -8/
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OLVFHOODQHRXV20DFKLQH

OHDVXUH GLVWDQFH EHWZHHQ W
WKHDUP 7KLV GLVWDQFH VKRXOG

PP LQ
5HPRYH SODWH ) —
$2%XFNHW '28 OHDUDQFH e
%20 XVKLQJ (26KLP ©
&23LQ )230DWH =

'8 2812

T8879DU

7

-8/

127( $OWHUQDWH EXFNHWYVY PD\ KDY}
DGMXVWPHQW SURFHGXUHYV

5HPRYH VKLP V DFFRUGLQJ WR GL)\
7KLY ZLOO DOORZ WKH EXVKLQJ WR
WDNH XS WKH H[FHVVLYH SOD\

,QVWDOO SODWHDQG WLIKWHQ FD:
60LGH 2 ULQJEDFNLQWR SRVLWLR

2812 129

7

-8/

SHPRYLQJ % XFNHW 60LGH 2 ULQJVHDOV RXW RI ZD\ 5H

/RZHU EXFNHW WR WKH JURXQG ,QVWDOO EXFNHW )RUEXFNHW DG
5HPRYH VQDS ULQJV DQG ORFNLQJ SL&HWKFNHW 7R $UP -RLQW LQ WKLV VHHR
0

7 129

PRYH EXF

MXVWPHQ
WLRQ

7TUDFN 6DJ *HQHUDO ,QIRUPDWLRQ

7R PD[LPL]H XQGHUFDUULDJH OLIH NHH®WUBVNXOWILDLMRKHYVLYH SLQ DQG
VSHFLILFDWLRQ 7UDFNV PD\UHTXLUSRSIWQMIWRRAGW K/ WYISZBOU DQG H[FH
WLPHV GXULQJD ZRUNLQJ GD\ GXH WRXKB®HWUEQRUVRLROHW SB BQRBSHO GULYH

PRLVWXUH FRQWHQW
Q Q ODFKLQH SURGXFWLYLW\DQG IXHO FH
$GMXVW WUDFNV LQ WKH DFWXDO RSHNGWH.WQMH®R\Q@E LMWAVRIQY EHFDXVH LQFU

7,*+7 75%$&. 3DFNLQJ FDXVHVDWLJKWQ\/\ll_| GIﬂ\lG V\{%BWEULDK&PDFKLQH

SDFNVLQ WKH XQGHUFDUULDJH DGMX¥2\6 WABLSRN V$ZQ RVARKVWM K UFCDRAM HADL\D BR U H
SDFNHG LQ WKH FRPSRQHQWYV PRWLRQ LQFUHDVLQ.J VLGH ZHDU RQ

:KLOH WKH WUDFN VSULQJ ZLOO UHFR&@E% (%/ FHVVLYH §§RRVH WUDF

EXVKLQJ
VVLYH OF
VAVWHP

RQVXPSWI
HDVHG KR

1 VLGH WF
WKH OLQN
N ZLOO V(
ORDGV R

QOHUV

FRQWLQXH WR RSHUDWH ZLWK D WLJK 5Q§F6 Uﬁﬁﬁé%R
) 8/
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OLVFHOODQHRXV20DFKLQH

2SHUDWLQJ D PDFKLQH ZLWK ORRVH V
VFUHZV DQG KROHV LQ WKH VKRHV DQ
LWGLIILFXOW WR NHHS WKH VKRHV WI
FDXVH KDUGZDUH IDLOXUH DQG ORVYV

&KHFN 7UDFN 6KRH +DUGZDUH

7TUDFNV VKRHVY VKRXOG EH FKHFNHG S \ / S\
RUPLVVLQJFDS VFUHZV DQG QXWV )l
RU ORRVH FDS VFUHZV DQG QXWV UHI
WKH PDWLQJ VXUIDFH RI VKRHVY DQG C e}

FDSVFUHZV DQG QXWV 7KHFDS VFUH o
EHFDXVH WKH\KDYH EHHQ VWUHWFKH o

$+2812 )(%

7

&OHDQ WKH PDWLQJ VXUIDFH RI VKRHDQG OLQNV ,QVWDOO
VKRHYV

$SSO\D OLJKW FRDWLQJ RI RLO WR F%?&ESJ#?&@@H@@%%@%@ FthLEEBVJLF

LQVWDOOLQJ SDWWHUQ 7KHQ UHSHDW WRUTXH

,QVWDOO QXWV ZLWK WKH URXQGHG FRUQHUV DIJDLQVW PLOOHG
VXUIDFHRIOLQNDQG FKDPIHUHG VLG HUWLWWADQ APRBPVEURINY XVLQJI WRUT X

&KHFN WKDW QXWV DUH VTXDUH ZLWK WKH PLO OB VOt IDHRRI
OLQN DQG WKHUH LV IXOO FRQWDFWEHWZHENGRIXWDQG PLOOHG
VXUIDFH $V QHFHVVDU\ KROG WKH QXW VR LW GRHV QRW WXUQ OE I

7; &)& 129

WLJ
RQ X
SDV

H W.
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OLVFHOODQHRXV20DFKLQH

8QLILHG ,QFK % ROW DQG 6FUHZ 7TRUTXH 9DOXHYV

N 00 @ S

%ROW RU 6EUHZ8S( *UDGH 6$( *UDGH 6$( *UDGH RU 6$(*UDGH RU
6L]H IXEULFDWHG V¥ /IXEULFBWHG UV¥F /IXEULFBWHG UY¥ /IXEULFBWHG U¥F
1AP, OE| LQ 1AP 0E|LQ 1AP| OE |LQ 1AP | OE |LQ 1AP |0E LQ 1AP |O
1AP| OE| 1w | 1AP
1AP, OE| IW 1AP| OE IW
1AP| OE| IW | 1AP| OE| IW 1AP OE IW
1AP| OE| IW

7TRUTXH YDOXHV OLVWHG DUH IRU JHQHUDO XVH RQ
RU VFUHZ '2 127 XVH WKHVH YDOXHV LI D GLITHUHQ
SURFHGXUH LVIJLYHQ IRUD VSHFLILF DSSOLFDWLRQRURIULO®DV WDN HQWKRIHWIRUWRHQ PG NG U W B ¢
W\SH ORFN QXWV IRUVWDLQOHVY VWHHO IDVWHQHSVRRERHURU \QWBVYVR Q' 8 UHDBMQ WMHIHH WH®!
WLIKWHQLQJLQVWUXFWLRQV IRUWKH VSHFLILF DS SODADVWIRIQ QFK$IONVER® WOW WUHH E H V IR\WQ
XQGHU SUHGHWHUPLQHG ORDGV $0ZD\V UHS O D F H | \RUHDKIHEHFOOQWWWAL VKK DGIN @ BLL FF IHQ HIQMNG HQ
VSHFLILF DSSOLFDWLRQ

OS5 HEM\DHF G REVIWHKIHD AW W 4 Q WMWY RIVAKIHWMKCHP I RROUWM
W WCRGLHT XOHV YWEHORHHU R WD W H DKWHHEQ MQLU KW HQ W

\Y

P UDGH DSSOLHV IRU KH[ FDS VFUHZV QRW KH[ EROWV XS WR LQ PP ORQJ *UDGH
LQ PP ORQJ DQG IRUDOO RWKHU W\SHV RI EROWYV DQG VFUHZV RI DQ\ OHQJWK
EB3/XEULFDWHG" PHDQV FRDWHG ZLWK D OXEULFDQW VXFK DV HQJLQH RLO IDVWHQHUV ZLWK 9
DQG ODUJHU IDVWHQHUYV ZLWK -'0) & ) )RU) -]JLQF IODNH FRDWLQJ

LQ

DS

WR IDVWHQHUYV|

OE

Fs'U\" PHDQV SODLQ RU ]LQF SODWHG ZLWKRXW DQ\ OXEULFDWLRQ RU
', 7254 -$1
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OLVFHOODQHRXV20DFKLQH

OHWULF %ROW DQG 6FUHZ 7TRUTXH 9DOXHYV
76 2812 0$<
12.9
%ROW RU 6EUHZ &ODVV &ODVV RU &ODVV &ODVV
6L]H IXEULFDWHG ¥ /IXEULFBPWHG U¥ IXEULFBPWHG U¥ IXEULFBWHG U¥
1AP[ OE[LQ [ 1AP| OE|[LQ |[1AP| OE [LQ [1AP|[OE [LQ [1AP [0E LQ 1AP |0OE LQ
0
1AP, OE| IW | 1AP| OE|IW | 1AP| OE IW 1]
0
1AP| OE| IW 1AP| OE| IW 1AP OE IW
0 A | | |
1AP, OE |IW
0
0
0
0
0
0
0
0
0
0
0
7RUTXH YDOXHV OLVWHG DUH IRUJHQHUDO XV H RQDY EROWE B QHWEHWWQOHG WMWRKIRLO XQGHU JUHGH
WKH EROW RU VFUHZ '2127 XVHWKHVH YDOXHWHISIDG EHHKHQOW BWROWXHE YW X8 RQWLFDO SURBHUW
WLIJKWHQLQJ SURFHGXUH LV JLYHQ IRUD VSHFMWKH V®POILAED WILRM U B U R SHDU Y OFHY/YVWW HIKKQ. JKHU SU
IDVWHQHUV RU IRU QXWV RQ 8 EROWYV VHH WK KWLGKW HIKVOH Q @AKWYV KAMWR. RIGY NRWUMIQH WK RI WKH R
VSHFLILF DSSOLFDWLRQ 7LJKWHQ SODVWLF L 8V B U HFRSHED \OWHHBOWNK\B W CRRE SIURSMAW O \[V W D L
E\WXUQLQJWKH QXW WR WKH GU\ WRUTXH VKRZERV\QLWE®H FIODEUWN. FDOVOHHS/ O DALLQ IRIW HGOW SODWHEG 1DV
LQVWUXFWLRQV DUHJLYHQ IRUWKH VSHFLILF BEHEBDFDRMDMVRYRU ZKHHO QXWV XQOHVV GLITHUHQW L
VSHFLILF DSSOLFDWLRQ
Ps/XEULFDWHG” PHDQV FRDWHG ZLWK D OXEULFDQW VXFK DV HQJLQH RLO IDVWHQHUV ZLWK $SKRVS
DQG ODUJHU IDVWHQHUV ZLWK -'0) & ) )RU) -]LQF IODNH FRDWLQJ
Bs'U\" PHDQV SODLQ RU ]JLQF SODWHG ZLWKRXW DQ\OXEULFDWLRQ RUO WRO IDVWHQHUV ZLWK -'0
', 7254 -$1
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OLVFHOODQHRXV22SHUDWLRQDO #KHFI\

2SHUDWLRQDO &KHFNRXW

8VH WKLY SURFHGXUH WR FKHFEN DOO \\ G-l R
WKHPDFKLQH ,WLVGHVLJQHGVR\RXig \\%qﬁg%&g E/ Y-)BIF'QJHENZVKL]_FF
RIPDFKLQHRSHUDWLRQ ZKLOH GRLQJ? B \|\7)|IK "FMFNRXW
DQG SHUIRUPLQJVSHFLILF FKHFENV IU H H U HDW
6KRXOG\RX H[SHULHQFH D SUREOHP Zi Z\/ﬁ 5\1 F._%:VDU\YLVXDOE
ZLOO ILQG KHOSIXO GLDIJQRVWLF LQI % H? 5 &\{NFP@I;\EX
ZLOO SLQSRLQW WKH FDXVH 7KLV LQI Hg#@% é:( \E%%J >§2| RRU PDQ\
G

SHUIRUP D VLPSOH DGMXVWPHQW \RXUVH
WKH GRZQ WLPH RI'\RXU PDFKLQH 8VHWBRI W DROMKRH WRQWHWQMYVOHIW FRO X
WR KHOS ILQG DGMXVWPHQW SURFHGXRI®OKPQ EHIRUH SHUIRUPLQJ FKHFN

7KH LQIRUPDWLRQ \RX SURYLGH DIWHILR/E Fp W IMVH'QV\V/l\jVHulxDFL\JNL;LGJ
RSHUDWLRQDO FKHFENRXW ZLOO DOORZ, )\ \ “RX ZLOO EH
GHDOHU WR SLQSRLQW D VSHFLILF W \9||=_l U \W UDXWKRU
IQFL D'WL
g

UHVWRUH WKH PDFKLQH WR GHVLJQ V

( 6(3

KLVYOHYH
WRROV R

KHFENV R
HKDUGZI
W 7KHPD
RI WKH FK

PQDQGU
ROORZ W
KW FROXP
WR JR WR
UHIHUUH
L]JHG GHD

2SHUDWRU 6WDWLRQ &KHFNV2. H\6ZLWFK 2Q (QJLQH 211

&RQWLQXHG RQ QH[W SDJH 9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

*DXJHV ORQLWRU
%DWWHU\ 'LVFRQ
5HOD\ &KHFNYV

7 2812 $35

2(QJLQH &RRODQW 7THPSHUDWXUH *DXJH
2)XHO *DXJH

2$OWHUQDWRU 9ROWDJH ,QGLFDWRU
2(QJLQH 2LO 3UHVVXUH ,QGLFDWRU
2'LJORGH ,QGLFDWRU

20RQLWRU 'LVSOD\

127( ORQLWRU EX]]JHU LV QRW FKHFNHG GXULQJ WKLV SURFHGXUH

127( ,l HQJLQH FRRODQW WHPSHUDWXUH LV EHORZ f& f) HQJLQH WHPSHUDW
JDXJH QHHGOH PD\ QRW PRYH WR WKH ULJKW 5XQ HQJLQH D IHZ
PLQXWHV WR ZDUP FRRODQW EHIRUH FKHFN

(QJLQH 2))

JH\ VZLWFK 21

"RHV EDWWHU\ UHOD\ FOLFN"

'RHQJLQH FRRODQW WHPSHUDWXUH JDXJH DQG IXHO dPX IR W RQBHHGVORKVHIERIY H

'R DOO PRQLWRU LQGLFDWRUV OLJKW DQG DIWHU 2 VH ER Q&KHRQ CP\RQK M B 0 WM

LQGLFDWRU HQJLQH RLO SUHVVXUH LQGLFDWRU POWRHIRRGRERRGLFDWR

'RHV PRQLWRU GLVSOD\ VKRZ IRU 2 VHFRQGV WRH & KIQRN. PIVG HIMSRICLAHH
EXOELIDQ\EXOEIDLOV W
RQ *R WR\RXUDXWKRUL!

GHDOHU
9 ( 6(3
2SHUDWRU 6WDWLRQ &KHFNV2(QJLQH 2Q
&RQWLQXHG RQ QH[W SDJH 9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

ORQLWRU &LUFXLW
&KHFNYV

‘ ,VFRRODQW WHPSHUDWXUH JDXJH QHHGOH
'RHV IXHO JDXJH
'RHV PRQLWRU GLVSOD\

*DXJH

2812

2(QJLQH &RRODQW 7THPSHUDWXUH *DXJH
2)XHO *DXJH

2$OWHUQDWRU 9ROWDJH ,QGLFDWRU
2(QJLQH 2LO 3UHVVXUH ,QGLFDWRU
2'LJORGH ,QGLFDWRU

20RQLWRU 'LVSOD\

| 6WDUW HQJLQH
$UHDOO PRQLWRU LQGLFDWRU OLJKWYV 2)) DIWHU HQJL

$35

QH VWDUWYV H[FHSW|IRU WKH GL.

LQ QRUPDO RSHUDWLQJ ]JRQH
<(6 *RWR QH[W FKH
"12 &KHFNDOWHUQT
DOWHUQDWRU YRO

OLJKWVDIWHUHQJL

DIWHU D IH
F N

WRU EHOW |
DJH LQGLF
QHVWDUWYV

LQGLFDWH IXHO OHYHO"
LQGLFDWH PDFKLQH KRXUV

WR \RXU DXWKRUL]J]HG GHDOHU
9 ( 6(3
:RUN ORGH &LUFX|L
&KHFNYV
| 7 2812 $35
20RGH 6HOHFWLRQ 6ZLWFK
2'LJ ORGH ,QGLFDWRU
2$WWDFKPHQW ORGH ,QGLFDWRU
$XWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
B3LORW VKXWRII OHYHU LQ /2&.(' SRVLWLRQ
3XVKZRUN PRGH VHOHFWLRQ VZLWFK WR VHOHFW GH¥(6UHRGVER QM PR 6KH[F N

'RFRUUHVSRQGLQJ GLJ PRGH

SXVKHG"

RUDWWDFKPHQW PRGHL2 &RBERDMWRUVLQUMXWHDYV VZL'

ER[ *RWR\RXUDXWKRUL]JHG
GHDOHU
&RQWLQXHG RQ QH[W SDJH 9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

(QJLQH 6SHHG 'LD

O &KHFNV

Slow Idle /

7 2812 ) (%

2(QJLQH 6SHHG 'LDO

6WDUW HQJLQH

$XWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
ORYHHQJLQH VSHHG GLDO  FORFNZLVH
'"RHY HQJLQH VSHHG LQFUHDVH"

ORYHHQJLQH VSHHG GLDO FRXQWHUFORFNZLVH <(6 *RWR QH[W FKHFN
'RHV HQJLQH VSHHG GHFUHDVH" |12 *R WR\RXU DXWH RUL]
GHDOHU
9 ( 6(3
$XWR ,GOH $XWR BN
$FFHOHUDWLRQ &LUFXLM =
&KHFN
;:;/@
0
7 2812 ) (%
2$XWR ,GOH $XWR $FFHOHUDWLRQ 6ZLWFK
5XQ HQJLQH DW IDVW LGOH
3RZHU PRGH VZLWFK LQ + 3 PRGH
$XWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
SLORW VKXWRII OHYHU LQ 81/2&.(' SRVLWLRQ
ORYH DXWR LGOH DXWR DFFHOHUDWLRQ VZLWFK WR $ ,
'RHV DXWR LGOHLQGLFDWRU FRPH RQ"
'RHV HQJLQH VSHHG GHFUHDVH DIWHU VHFRQGV"
60RZO\DFWXDWH DQ\GLJ IXQFWLRQ FRQWURO OHYHU |
'RHV HQJLQH VSHHG UHWXUQ WR IDVW LGOH™"
ORYH DXWR LGOH DXWR DFFHOHUDWLRQ VZLWFK WR $'$
'RDXWR LGOHDQG DXWR DFFHOHUDWLRQ LQGLFDWRUYV FRPH RQ"
'RHV HQJLQH VSHHG GHFUHDVH DIWHU VHFRQGV"
60ORZO\ DFWXDWH DQ\ GLJ IXQFWLRQ FRQWURO OHYHU | <(6 *R WR QH[W FKHFN
'RHV HQJLQH VSHHG UHWXUQ WR SUH VHW KLJKHU USP['12 &KHFN IXVH LQ[XVH
ER[ *RWR\RXUDXWKRUL
GHDOHU
&RQWLQXHG RQ QH[W SDJH 9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO

&KHFNRXW

SLORWG6KXWRIIO9D!

7 && 2812 $8*
5XQ HQJLQH DW VORZ LGOH

3LORW VKXWRII OHYHU LQ /2&.(" UHDUZDUG SRVLWLRQ
$FWXDWH DOO GLIDQG WUDYHO IXQFWLRQ FRQWUROV|<(6 *R WR \RXU
DXWKRUL]JHG GHDOHU
'RDQ\GLJ RUWUDYHO IXQFWLRQV RSHUDWH™" 12 &RQWLQXH FKHEN
9" ( 6(3
3LORW 6KXWRII 9L
&KHFNV2 &RQWLQP
7 &% 2812 $8*
ORYH SLORW VKXWRIIl OHYHU WR 81/2&.(' SRVLWLRQ IRUZDUG
2SHUDWH DOO GLIJ DQG WUDYHO IXQFWLRQV <(6 *RWR QH[W FKHFN
'R DOO IXQFWLRQV RSHUDWH" 12 *RWR\RXUDXWKRUL]HG
GHDOHU
9" ( 6(3
7UDYHO $ODUP DQ
$ODUP &DQFHO 62
&KHFNYV
7 2812 $35
27UDYHO $ODUP &DQFHO 6ZLWFK
3LORW VKXWRII OHYHU LQ 81/2&.(' SRVLWLRQ IRUZDUG

3XVKWUDYHO SHGDOV RUOHYHUV IRUZDUG RUSXOO W

'RHY WUDYHO DODUP VRXQG"

3XVK WUDYHO SHGDOV RUOHYHUV DQG DOORZ WUDYHC

VHFRQGV

KLOH FRQWLQXLQJWUDYHO SXVKWUDYHO DODUP FD

'RHV WUDYHO DODUP VWRS VRXQGLQJ"

UDYHO SHGDOV RU O

DODUP WR RSHUDW

DEHO MZWWRFKH[W FKH
12 &KHENIXVH LQ
ER[ *R WR \RXU DXW

&RQWLQXHG RQ QH[W SDJH

GHDOHU

9 ( 6(3

HYHUV UHD

HIRUDPLQL

FN

IXVH
KRUL]JHG
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

3LORW &RQWURO
&KHFN

OHUIBQWWWU/®RZ LGOH
2SHUDWH PDFKLQH LQ FOHDU DUHD

SRVLWLRQV RQ GHFDOV

'R EXFNHW ERRP DUP DQGVZLQJPRYHDV GHFDOVVKVR<Z('6 *RWR QH[W WHVW
6HH 6HFWLRQ IRUPRUH GHWDLOHG LQIRUPDWLRQ 12 ,QVWDOO GHFD(

DXWKRUL]JHG GHDOHRU

9 ( 6(3

6ZLQJ &LUFXLW /H
&KHFN

7 $=12812 2&7
(QJLQH DW VORZ LGOH

3RVLWLRQ PDFKLQH RQ D VLGH KLOO RUUDLVH RQH VLGH RI PDFKLQH PP
ERRP DQG HDVH EORFN XQGHU WUDFN

5DLVH EXFNHW PP IW RIl WKHJURXQG DW PD[LPXP|UHDFK
%RWWRP EXFNHW FAOLQGHU DQG KROG OHYHU LQ WKH DFWXDWHG SRVLWLRQ

'RHVY XSSHUVWUXFWXUH PRYH RQO\ VOLJKWO\" 12 *RWR\RXUDXWKRUL]I
GHDOHU
9 ( 6(3

'LI)XQFWLRQ 'ULI

7 $) 2812 28&7
(QJLQH DW VORZ LGOH

J)LOO EXFNHW ZLWK GLUW DQG SRVLWLRQ EXFNHW DW PD[LPXP UHDFK ZLWK |EXFNI

DERYH JURXQG

2EVHUYH EXFNHW IRU PLQXWH <(6 *RWR\RXUDXWKRUL]

GHDOHU
'RHY EXFNHW GULIW GRZQ WR JURXQG ZLWKLQ PLQXWH" *RWR QH[W FKHEN

&RQWLQXHG RQ QH[W SDJH 9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO

&KHFNRXW

&RQWURO 9DOYH |/

&KHFN 7HVW

7 $=12812 2&7
(QJLQH DW VORZ LGOH

SRVLWLRQ PDFKLQH DV LOOXVWUDWHG

60RZO\DFWXDWH SLORW FRQWUROOHU WR ORZHU ERR
EXFNHW UHWUDFW F\OLQGHU

R IXQFWLRQV PRYHLQ RSSRVLWH GLUHFWLRQ DV FRQ

GLUHFWLRQ DV OHYHUV DUHPRYHG IXUWKHU™"

P< (16 [ W H Q@ FIVULR QU\H VIRINDHE WQF\ O L Q
RSSRVLWH GLUHFWLRQ ILUVW
OHDN ZLWKLQ WKH F\OLQGHU R
FKHEN YDOYHLVLQGLFDWHG *I
WR\RXU DXWKRUL]HG GHDOHU

WIPR ®ROW R QU VW BKHPIRNY HG WK H Q

&RQWLQXHG RQ QH[W SDJH

9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

7UDYHO 6\VWHP 7UCQRNIQMIDW IDVW LGOH
&KHFNV 7UDYHO 2QO0\

7UDYHO VSHHG VZLWFK LQ IDVW SRVLWLRQ

/

AIREENEN

2812 $8*
7TUDFNLQJ &KHFN

2'LVWDQFH RIOLVWUDFN
2$FFHOHUDWLRQ DQG '"HFHOHUDWLRQ =RQH DSSUR[LPDWHO\ 2 P 21w
27HVW /LQH GLVWDQFH P W

27UDFN 3ULQW

2SHUDWH PDFKLQH DW IXOO WUDYHO IRUZDUG VSHHG RQ DIODW DQG OHYH(
P W

127( :KHQ PDFKLQH PLVWUDFENV ULJKW K\GUDXOLF SXPS FLUFXLW RLO 10
OHVV WKDQ VSHFLILFDWLRQ :KHQ PDFKLQH PLVWUDFNV OHIW K\GUD
FLUFXLW RLO IORZ PD\ EH OHVV WKDQ VSHFLILFDWLRQ

2EVHUYH GLUHFWLRQ RI PLVWUDFN
&UHDWHD VWUDLJKW WHVW OLQH P W ORQJEHWZHHQ WZR SRLQW

OHDVXUH DQG UHFRUG JUHDWHVW GLVWDQFH RI PLVWUDFN EHWZHHQ LQ
SULQW DQG WHVW OLQH

5HSHDW SURFHGXUH LQ UHYHUVH WUDYHO | <(6 *RWR QH[W FKH
/22. 'RERWK WUDFNV PRYHDQG PDFKLQH GRHV QRW P L¥2V U B RN H] K HVR/ MYUH]
UHYHUVH" GRHV QRW PRYH R

PDFKLQH PLVWUDFN
PLVWUDFN SDWWHU
DXWKRUL]JHG GHDO}

9 ( 6(3

D VXUI

RZ PD
KOLF !

RQ W
VLGH

FN
AN Q
UL
V QRY
Q *R
HU

7UDYHO 6\WWHP 7
&KHFNV :KLOH 2S
$'LIJILQJI)XQFWLE

U@RNQBIDW IDVW LGOH

HUDWLQJ

RQ

7UDYHO VSHHG VZLWFK LQ IDVW SRVLWLRQ

'"ULYH PDFKLQH DW IXOO VSHHG IRUZDUG RQ D IODW DQG OHYHO DUHD

$IWHU PDFKLQH LV PRYLQJ VORZO\PRYH WKHDUP FRQWURO OHYHU IURP Q¥
WR HIWHQG WKH DUP

'RHY PDFKLQH PLVWUDFN H[FHVVLYHO\ ZKHQ WKH DUP LV(H[V\R—I\QBHFGX'U DXW
GHDOHU

127( ODFKLQH ZLOO VORZ GRZQ GXULQJ WKLV WHVW 112 *R WR QH[W FKHE

&RQWLQXHG RQ QH[W SDJH 9" ( 6(3

I XWUI

KRUL]

N
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

7UDYHO 6SHHG 6HOHFWLRQ

&KHFN

|7 2812 )(%

27UDYHO 6SHHG 6ZLWFK
(QJLQH DW IDVW LGOH

| 7ZUDYHO VSHHG VZLWFK LQ IDVW SRVLWLRQ
| 3BDUN PDFKLQH RQ D OHYHO DUHD

|ORYH WUDYHO VSHHG VZLWFK

| 'RHV HQJLQH VSHHG GHFUHDVH"

WR VORZ VSHHG SRVL

NLFQ*R WR QH[W FKH
12 *RWR \RXU DXWH

GHDOHU

9" ( 6(3

FN
RULIHG

&\FOH 7LPHV &KHFEN®JL&OH DW IDVW LGOH

$XWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
7UDYHO VSHHG VZLWFK LQ IDVW SRVLWLRQ

' 5HFRUG F\FOH WLPH IRU HDFK IXQFWLRQ

6SHFLILFDWLRQ
%RRP 5DLVH F\OLQGHU H[WHQG 2&\FOH
7LPH VHFRQGV

%RRP /RZHU F\OLQGHU UHWUDFW 2&\FOH
7LPH VHFRQGYV

%ODGH 5DLVH J)URP *URXQG F\OLQGHU
UHWUDFW 2&\FOH 7LPH VHFRQGYV
%ODGH /RZHU 7R *URXQG F\OLQGHU
H[WHQG 2&\FOH 7LPH VHFRQGYV

$UP ,Q F\OLQGHU H[WHQG 2&\FOH 7LPH
VHFRQGYV

$UP 2XW F\OLQGHU UHWUDFW 2&\FOH 7LPH
VHFRQGYV

%XFNHW /RDG F\OLQGHU H[WHQG 2&\FOH
7LPH VHFRQGV

%XFNHW 'XPS F\OLQGHU UHWUDFW 2&\FOH
7LPH VHFRQGV

6ZLQJ /HIW 2U 5LJKW B5HYROXWLRQV )URP
$5XQQLQJB6WDUW2&\FOH 7LPH VHFRQGYV
7UDFN 5DLVHG )RU UHYROXWLRQV )URP $
5XQQLQJ6WDUW &KHFN ,Q )RUZDUG $QG
5HYHUVH :LWK 7JUDYHO 6SHHG 6ZLWFK ,Q
)$67 3RVLWLRQ 2&\FOH 7LPH VHFRQGYV
7UDFN 5DLVHG )RU UHYROXWLRQV JURP $
5XQQLQJB6WDUW &KHFN ,Q )RUZDUG $QG
5HYHUVH :LWK 7TUDYHO 6SHHG 6ZLWFK ,Q
6/2: 3RVLWLRQ 2&\FOH 7LPH VHFRQGYV

| 'RHV PDFKLQH SHUIRUP ZLWKLQ VSHFLILFDWLRQV"

&RQWLQXHG RQ QH[W SDJH

<(6 *RWR QH[W FKH

12 *RWR \RXU DXWH
GHDOHU

FN

RULJHG

9 ( 6(3
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

&\FOH 7LPHYV
&KHFN2 &/&

(QJLQH DW IDVW LGOH

$XWR LGOH DXWR DFFHOHUDWLRQ VZLWFK 2))
7UDYHO VSHHG VZLWFK LQ IDVW SRVLWLRQ
5HFRUG F\FOH WLPH IRU HDFK IXQFWLRQ

6SHFLILFDWLRQ <(6 *RWR QH[W FKH
%RRP 5DLVH F\OLQGHU H[WHQG 2&\FOH
7LPH VHFRQGV
%RRP /RZHU F\OLQGHU UHWUDFW 2&\FOH
7LPH VHFRQGV
$UP ,Q F\OLQGHU H[WHQG 2&\FOH 7LPH
VHFRQGYV
$UP 2XW F\OLQGHU UHWUDFW 2&\FOH 7LPH
VHFRQGYV
%XFNHW /RDG F\OLQGHU H[WHQG 2&\FOH
7LPH VHFRQGV
%XFNHW 'XPS F\OLQGHU UHWUDFW 2&\FOH
7LPH VHFRQGV
6ZLQJ /HIW 2U 5LJKW B5HYROXWLRQV )URP
$5XQQLQJ6WDUW2&\FOH 7LPH VHFRQGYV
7UDFN 5DLVHG )RU UHYROXWLRQV )URP $
5XQQLQJ6WDUW &KHFN ,Q )RUZDUG $QG
5HYHUVH :LWK 7TUDYHO 6SHHG 6ZLWFK ,Q
)$67 3RVLWLRQ 2&\FOH 7LPH VHFRQGYV
7UDFN 5DLVHG )RU UHYROXWLRQV )URP $
5XQQLQJ6WDUW &KHFN ,Q )RUZDUG $QG
5HYHUVH :LWK 7TUDYHO 6SHHG 6ZLWFK ,Q
6/2: 3RVLWLRQ 2&\FOH 7LPH VHFRQGYV

FN

'RHV PDFKLQH SHUIRUP ZLWKLQ VSHFLILFDWLRQV" .12 *RWR\RXUDXWKRUL]I
GHDOHU
9 ( 6(3

7TUDFN6DJ5ROOH
/HDNDJH &KHFNV

U¥QL QR JXBGIBHUVWUXFWXUH WR VLGH DQG UDLVH WUDFN RII JURXQG

2SHUDWH WUDFN LQ UHYHUVH

6WRS HQJLQH

OHDVXUH GLVWDQFH EHWZHHQ WRS RI WUDFN VKRH WR/FHQWHU RI ORZHU V
,V WUDFN VDJ WR VSHFLILFDWLRQV"

127( ,l WUDFN VDJ LV OHVV WKDQ VSHFLILHG WUDFN FKDLQ ZHDU ZLOO EH

UIDF

DFFHC

LV OHVV WKDQ VSHFLILHG RQ RQH VLGH RQO\ WKH PDFKLQH PD\ PLVWUDFN

&KHFN UROOHUV DQG LGOHUV IRU RLO OHDNYV

,VRLO OHDNLQJIURP UROOHUV RULGOHUV"

5DLVH RWKHU VLGH RI PDFKLQH DQG UHSHDW FKHFNV | <(6 *RWR\RXU DXW
GHDOHU IRU UHSDL
OHDNDJH LV QRWHG
RU UROOHUYV

6HH 6HFWLRQ IRUPRUH GHWDLOHG LQIRUPDWLRQ 12 *RWR QH[W FKHEN

&RQWLQXHG RQ QH[W SDJH 9 ( 6(3

KRUL]
ULIR
IURP
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OLVFHOODQHRXV22SHUDWLRQDO

&KHFNRXW

+RUQ &LUFXLW &K

2812
2+RUQ %XWWRQ
H\VZLWFK 21
3UHVV KRUQ EXWWRQ

) (%

RQ WRS RI OHIW FRQWURO OHYK{B *R WR QH[W FKHFN
| 'RHV KRUQ VRXQG" 12 &KHFN IXVH LQIXVH
ER[ *RWR\RXUDXWKRUL]HG
GHDOHU
9 ( 6(3
$LU &RQGLWLRQHUQJLQH DW IDVW LGOH
| 7XUQ DLU FRQGLWLRQHU VZLWFK WR 21 SRVLWLRQ
| 7XUQ EORZHU VZLWFK WR KLJK VSHHG
| :DLW IRUDQ\ ZDUP DLU LQ GXFW VIVWHP WR GLVVLSDWH
| VDLUIURP GXFWV FRRO" <(6 &KHFN FRPSOHWH
6HH 6HFWLRQ IRUPRUH GHWDLOHG LQIRUPDWLRQ 12 *RWR\RXUDXWKRUL]HG
GHDOHU
9 ( 6(3
OLVFHOODQHRXVY &KHFNV
9 ( 6(3

6HDW &RQWURO &KRHNWHDW UDLVH DQG ORZHU HDVLO\"

'RHV VHDW DQJOH FKDQJH HDVLO\"
'RHV OHYHU XQORFN HDVLO\DQG WKHQ ORFN WR KROG
'RHVY OHYHU PRYH HDVLO\ WR XQORFN VHDW VXSSRUW"

|'"RHV VHDW PRYH IRUZDUG DQG UHDUZDUG HDVLO\"

'RHV OHYHU ORFN VHDW VXSSRUW LQ SRVLWLRQ ZKHQ

'RHY VHDW EDFN WLOW IRUZDUG DQG UHDUZDUG HDVLZC

| '"RHV OHYHU XQORFNDQG ORFNHDVLO\WR KROG VHDW

6HH 6HFWLRQ IRUPRUH GHWDLOHG LQIRUPDWLRQ

VHDW DQG FRQVROH

UHOHDVHG"
\

B 6 N R QVRRQ/HL ML RIQH
12 ,QVSHFW OLQND
DQG UHSDLU

9" ( 6(3

*R WR
DXWKRUL]J]HG GHDO}

VLQSRVLWI

F N
JH
\RXU
iU

'LQGRZ &KHFNV

3XOO0 ZLQGRZ XS DQG EDFN XQWLO LW FDWFKHV LQ ODW
'RHV SLQ PRYH VPRRWKO\WR ORFNDQG XQORFN ZLQGH

'R ODWFKHV RSHUDWH IUHHO\"
'RHVY SLQ HQJDJH UHDU KROHDQG ORFN ZLQGRZ VHFXU

'RVLGH ZLQGRZ SDQHV VOLGH IUHHO\ WR OHIW DQG UL

'RHV URRI H[LW FRYHU RSHQ DQG FORVH IUHHO\"

| 6HH BHFWLRQ

'RHV F\AOLQGHU KROG URRI H[LW FRYHU LQ WKH RSHQ S
IRUPRUH GHWDLOHG LQIRUPDWLRQ

&RQWLQXHG RQ QH[W SDJH

FK
z"

%

HO\LQ IXOO RSHQ SR

JKW"

RY(BWLIRWR QH[W FKH
12

9 ( 6(3

IRUFRQYHOQLH

,QVSHFW 5HSDL

HOW VWRUD.

VLWLRQ™"

F N
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OLVFHOODQHRXV22SHUDWLRQDO &KHFNRXW

OLVFHOODQHRXV 0DHKILIQWKH IROORZLQJ DUH ZRUNLQJ SURSHUO\DQG DOO PRXQWLQJ EUDFNHWV D
&RPSRQHQWYV &KHMNMKW

J$00 ODWFKHV DQG ORFNV
}+*RRG DQG DFFHVV GRRUV
J+RVHV DQG FODPSYV

)DQ VKURXG DQG IDQ JXDUG

| <(6 &KHFN FRPSOHWH
1H)DQ GLUHFWLRQ

12 5HSDLU RU UHSODFH L
QHFHVVDU\

9 ( 6(3
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OLVFHOODQHRXV27URXEOHVKRF#WLQJ

8VLQJ 7TURXEOHVKRRWLQJ &KDUWYV

127( TURXEOHVKRRWLQJ FKDUWYV DU
(\/LPSOHVWWR YHULI\ WR OHDVW%EW# ‘ﬁ%@ %@M\}QJFKDUWV
WR YHULI\ KHQGLDJQRVLQJDSLBW\E{H*P@G\M-[XVWPHQWV
DOO SRVVLEOH PHDQV WR LVRODWH WKH SUREOH
VLQJOH FRPSRQHQW RU V\VWHP MH@KHQHU&)@&Q@%WKRUL]HG GHDOHU
VWHSV WR GLDJQRVH SUREOHPYV

6WHS 2SHUDWLRQDO &KHFNRXW 3URFHGXUH

7)) ) (%
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

(QJLQH

6\PSWRP 3UREOHP

(QIJLQH &UDQNV % XW :LOORRYWHOWDUW 2U
+DUG 7R 6WDUW

:URQJ IXHO

JXHO ILOWHU FORJJHG

:DWHU VHSDUDWRU FORJ&HK & RN AIRWHIUNLIP SIBU D W R

:DWHU LQ IXHO
/IHDNV LQ IXHO VA\VWHP

&RQWDPLQDWHG IXHO

$LULQ IXHO VAVWHP
/IRZ EDWWHU\ SRZHU

60ORZ FUDQNLQJVSHHG
FRQQHFWLRQ

"URQJHQJLQH RLO
$LUILOWHU FORJJHG
6WDUWHU

RENV 5XQV ,UBHUXIQDW®ONW FORJJIHG

<O

JXHO ILOWHU FORJJHG

:DWHU VHSDUDWRU FORJIKIBFRUZDWHUQ/HSDUDWR

ZDWHU VHSDUDWRU

$LULQ ZDWHU VHSDUDWRIDHHG DLU IURP IXHO V\V

(QJLQH RLO OHYHO ORZ $GG RLO

&RQWDPLQDWHG IXHO

&RRODQW WHPSHUDWXURKIHRIPRVWDW QRW ZRUNL

,QMHFWLRQ SXPS

(QILQH BWDUWYV %XW : LODRIZRW SFRQ WL QXH I XVH
7R 5XQ

6ROXWLRQ
$GG IXHO %OHHG DLU
8VH FRUUHFW IXHO
5HSODFH ILOWHU %OHHG DLU
WDQN LQOHW VFUHHQ
U
&KHFN GUDLQ DQG UHILQO
&KHFN IXHO VIVWHP FRQQHFW
'UDLQ WDQN $GG FOHDQ |[XHO
ZDWHU VHSDUDWRU
%OHHG DLU
&KDUJH RULQVWDOO QHZ|EDW
SRR 8 GHHFBMUILFKOWHQ EDW W H L
FRQQHFWLRQV
8VH FRUUHFW RLO
&OHDQ RUUHSODFH HOHPHQW
5HSODFH VWDUWHU
&OHDQ RU UHSODFH HOHAHQW
VIVWHP
5HSODFH ILOWHU %OHHG DLU
WDQN LQOHW VFUHHQ
U %«
WHP
'UDLQ WDQN $GG FOHDQ [XHO
ZDWHU VHSDUDWRU
QJF
WRR FRRO
*R WR \RXU DXWKRUL]JHG GHDO
S5HSODFH IXVH
&RQWLQXHG RQ QH[W SDJH 7; "3 ) (%
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

6\PSWRP

(QJLQH 1IRW 'HYHORSLQJ$KX®D OLBRZHWY FORJIJIHG

(QJILQH 2YHUKHDWYV

/IRZ (QJLQH 2LO 3UHVVXUBRLO OHYHO ORZ

3UREOHP 6ROXWLRQ

JXHO ILOWHU FORJJHG &KDQJHILOWHU

:DWHU VHSDUDWRU &KDQJH %OHHG DLU

&RQWDPLQDWHG IXHO 'UDLQ IXHO WDQN &KDQJ

&OHDQ RUUHSODFHILOWHU HOHPH

%OHHG DLU

HZDWHU

VHSDUDWRU FKDQJHIXHO ILOWHU

$GG FOHDQ IXHO
'URQJ IXHO 8VH FRUUHFW IXHO
)XHO OLQH UHVWULFWHGSHSDLU RUUHSODFH IXHO
&ORJJHG YHQW LQ IXHO WDQN FDS &OHDQ RU
([KDXVW UHVWULFWLRQ ,QVWDOO QHZ PXIIOHU
'URQJ YDOYH FOHDUDQFK®KHFN DQG DGMXVW YDOY,
'URQJ RLO 8VH FRUUHFW RLO

&RRODQW OHYHO ORZ $GG FRRODQW WR UHFRYH

OLQH %«

LQVWDO!

HV

U\WDQN

FDS ZKHQ FRRO &KHFN FRRODQW C

LQ UDGLDWRU

5DGLDWRU VFUHHQ FORJIHBRYH DQG FOHDQ VFUHHQ

5DGLDWRU FRUH RU RLO £ BRDGUF8UBWRU DQG R
FORJJHG

$LUILOWHU FORJJHG &OHDQ RUUHSODFH HOHP

LQOHW VFUHHQ
$LU FOHDQHU LQOHW FORJIHIEQ DLU LQOHW VFUHH
5DGLDWRU FDS
)DQ RQ EDFNZDUGV ,QVWDOO IDQ FRUUHFWO\
&RROLQJ V\VWHP SDVVDJ)OX¥RORRROL QJ VIVWHP
$GG RLO
2LO ILOWHU FORJJHG
'URQJ RLO 8VH FRUUHFW RLO
2LO OHDNV

(QIJILQH WHPSHUDWXUH WeRKRHRKNJKRROLQJ VA\VWHP

&RQWLQXHG RQ QH[W SDJH 7; '8 ) (%
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

6\PSWRP BUREOHP 6ROXWLRQ
(QJLQH 8VHV 7TRR OXFK 2L@RQJ RLO 8VH FRUUHFW RLO
2LO OHDNYV &KHFN HQJLQH RLO GUDLQ SO>

(QJLQH WHPSHUDWXUH WeRRHEKNJKRROLQJ VA\VWHP

$LU FOHDQHU FORJJHG &OHDQ HOHPHQW RULQVWDOC

,QOHW VFUHHQ FORJJHG KUHLOLY RIVQUHSODFH

(QJLQH 8VHV 7RR OXFK )X&ORJJHG RU GLUW\ DLU LQWDNH V\VWHP &OHDQ
"URQJ IXHO 8VH FRUUHFW IXHO
([IFHVVLYH %ODFN 2U *UD\JRQDXXWO 8VH FRUUHFW IXHO
6PRNH
&ORJJHG RUGLUW\ DLU LQOWDINH RUWH[EWBXW DQG |
VIVWHP
(I[KDXVW 6PRNH ,V :KLWH:URQJ IXHO 8VH FRUUHFW IXHO
&ROG HQJLQH 5XQ HQJLQH XQWLO ZDUP

7TXUERFKDUJHU ([FHVVLYHQO\QRDW 2Q HQJLQH L QWD/NSHH FRAU ) HKDDXLMUWV
9LEUDWHYV PDQLIROG

DLU

H[KD:

2LO 'ULSSLQJ )URP 7TXUERFKDAWYVIHYH FUDQNFDVH SEKNFXYHQW WXEH WR HQV XU}

$GDSWHU FORJIJHG &OHDQ

7XUERFKDUJHU RLO UHWXHBRRYHQALRMHUERQSHFW FOHD

EXLOGXS ZKHUH OLQH SDVVHV H[KDXVW
PDQLIROG

7; "$ ) (%
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

(OHFWULFDO 6\VWHP
6\PSWRP 3UREOHP 6ROXWLRQ
1RWKLQJ :RUNV % DWWHU\ 5HFKDUJH RU UHSODFH
%DWWHULHY 8QGHUFKDURRR®H RUFRUURGHG FRQEOHHFMNQLBRQ® WLIJKWHQ RU UHSODFH
%DWWHULHV :LOO 1RW 7DRRWH.RD BRWURGHG FRQEMHFMWALRQE WLIKWHQ
/RZ EDWWHU\ SRZHU 5SHSODFH ERWK EDWWHULHV
%»DWWHU\ 8VHV 7RR OXFK&DWHNHG EDWWHU\ FDVHSHSODFH EDWWHULHV
+LJK DPELHQW WHPSHUDSHMUBO ZLWK ZDWHU
&UDFNHG %DWWHU\ &DVHR EDWWHU\ KROG GRZQ 5§@®®BFH ERWK EDWWHULHV DQG LG
GRZQ FODPS
/RRVH EDWWHU\ KROG GRZQ FODPS 5SHSODFH ERWK EDW
GRZQ FODPS
YJURJHQ EDWWHU\ 5SHSODFHERWKEDWWHULHV .HHSE
IXOO\ FKDUJHG LQ FROG ZHDWKHU
/IRZ %DWWHU\ 2XWSXW /RZ ZDWHU OHYHO $GG ZDWHU
'LUW\ RU ZHW EDWWHU\ V&R S DRDXYGZLSH EDWWHU\ WRS GU
GLVFKDUJH
&RUURGHG RUORRVH EDWWHU\ FDEOHYV &OHDQ DQG WLJ
%URNHQ EDWWHU\ SRVW:LJJOH EDWWHU\ SRVW E\|KDQG I
SRVW ZLJJOHV RUWXUQV| UHSODF|
EDWWHULHV
6WDUWHU :LOO 1RW 7XU@DWWHU\ XQGHUFKDUJHG RU GHDG S5HFKDUJH RU UHSC
%DWWHU\ FDEOHYV PDNL@DSRRUWFRQQHFWLRQV
FRQQHFWLRQV
6WDUWHU 5HSDLU RU UHSODFH VWDUWHU
6WDUWHU SLQLRQ MDPPHG EQLO\RKWHSOBBH VWDUWHU RU
BWDUWHU 7XUQV %XW :LEWRRWKRWDQN 5HSDLU RU UHSODFH VWDUWHU
(QJLQH
(QJLQH &UDQNV 60RZ0O\ %DWWHU\ FDEOHV GDPDJBE RNFEWRQMG QHSODFH FDEOHV
LQWHUQDOO\
%»DWWHU\ RUVWDUWHU FOEHHOFIRQ® WEWKWEQ FRQQHFWLRC
ORRVH RU FRUURGHG
%DWWHU\ GLVFKDUJHG RIHEKDO® DR RUKRHOSOMD FH ERWK EDW W
FKDUJH
6WDUWHU 5HSDLU RUUHSODFH VWDUWHU
/RZ EDWWHU\ YROWDJH 5HFKDUJH RUUHSODFH ERWK EDWW
&RQWLQXHG RQ QH[W SDJH 7; "% 0%$<
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

6\PSWRP BUREOHP 6ROXWLRQ

BWDUWHU &RQWLQXHV 7RWHRQ \WIH\WH U 5HSDLU RUUHSODFH VWDUWH
(QJLQH 6WDUWYV

.H\VZLWFK PDOIXQFWLRQVFRQQHFW EDWWHU\ JURXQ

&KDUJLQJ ,QGLFDWRU /LOKRWRB@U JOD]HG DOW H UQDMFNUEEHHOMW 5HSODFH LI1|JOD:
(QJLQH 5XQQLQJ
([FHVVLYH HOHFWULF D O 5SHPRY HURPFHIGERGLHV RU|LQV
DFFHVVRULHV RXWSXW DOWHUQDWRU

/IRRVH RU FRUURGHG HOHEWSHFWOFOHDQ RU WLJKWH(
FRQQHFWLRQV RQ EDWWHRQ® QURWQRQAWUD S
VWDUWHU RUDOWHUQDWRU

%DWWHU\ YROWDJH ORZ &KDUJH RUUHSODFH ERWK ED!

1RLV\ $OWHUQDWRU "RUQ GULYH EHOW 5HSODFH EHOW
"RUQ SXOOH\V 5HSODFH SXOOH\VDQG EHOW
3XOOH\PLVDOLJQHG $GMXVWHU DOWHUQDWRUY PRX

$OWHUQDWRU EHDULQJ /RRVHQ DOWHUQDWRU EHlOWYV
E\KDQG ,I DQ\URXJKQHVV LV
UHSDLU DOWHUQDWRU

1R ORQLWRU 3DQHO ,QGLKDWRUV RU S5HSODFH IXVH

*DXJHV :RUN

,QGLYLGXDO ,QGLFDWRUN'LIRW :RUNLQJ 5HSODFH FLUFXLW ERDUG
,Q ORQLWRU 3DQHO

1R 6ZLWFK 3DQHO 6ZLWFKXWHRU 6SHHG 5HSODFH IXVH

'LDO :RUN

31



OLVFHOODQHRXV27URXEOHVKRRWLQJ

+\GUDXOLF 6\VWHP
6\PSWRP

1R +\GUDXOLF )XQFWLRQNRZ K\GUDXOLF RLO $GG RLO

+\GUDXOLF )XQFWLRQV $/RHE RQARBRZORY HO JLOO UHVHUYRLU WR IXOQ
+DYH /LWWOH RU QR 3RZHU

B3RZHU %Y RRVW 'RHV 1RW )KWM &KHFN IXVH
+\GUDXOLF 2LO 2YHUKHDWRQJ RLO 8VH FRUUHFW RLO
&ORJIJHG UDGLDWRU RURLO FRROHU &OHDQ

2LO )RDPV

1R 6ZLQJI)IXQFWLRQ BLORW FRQWURO KRVHVY SLQFKHG RUNLQNHG ,QV
6ZLQJ)XQFWLRQ ,V -HUNDFN RIJUHDVH )LOO ZLWK JUHDVH
60RZ 7TUDYHO 6SHHG RQOWXVH SHSODFH IXVH

7UDYHO ,V -HUN\

3UREOHP 6ROXWLRQ

3XPSDQG YDOYH FRQWUROOHU 39& IXVH 5HSODH

&ORJIJHG VXFWLRQ ILOWKOHDQ

&ROG RLO 3XVK K\GUDXOLF ZDUP XS
"URQJ RLO 8VH FRUUHFW RLO
6XFWLRQ VFUHHQ FORJJH@VSHFW DQG FOHDQ

+\GUDXOLF WDQN FDS 5HSODFH FDS

5DGLDWRU VFUHHQ FORJIHBRYH DQG FOHDQ

&ORJIJHG ILOWHUV ,QVWDOO QHZ ILOWHUYV
/IRZ RLO OHYHO J)LOO WDQN WR IXOO PDUN
&RQWDPLQDWHG RLO 'UDLQ RLODQG UHILOO

+LJKRUORZRLO OHYHO &RUUHFW OHYHO
:URQJ RLO 8VH FRUUHFW RLO
:DWHU LQ RLO &KDQJH RLO

.LQNV RUGHQWV LQ RLO @KBFN OLQHYV

3LORW FRQWUROOHU KR YMWSHFW RBG RRUUHFW
NLQNHG

7TUDFN VDI DGMXVWPHQWGMXVW WHQVLRQ

&RQWLQXHG RQ QH[W SDJH 7; "t & 0$<
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OLVFHOODQHRXV27URXEOHVKRRWLQJ

6\PSWRP BUREOHP 6ROXWLRQ

5RFNV RUPXG MDPPHG L@MRIEOYINDQOBGPUHHSD LU

(QJLQH BWRSV :KHQ 7UDYBIWHRWVHSDUDWRU FORJUDAQ &KDQJH HOHPHQW
&RQWURO /HYHU ORYHG

127( ,1 DQ\RWKHU SUREOHPVY DUH HQFRXQWHUHG ZKLFK
UHTXLUH VSHFLDO WRROV RUPDFKLQH NQRZOHGJH WR
FRUUHFW VHH\RXU DXWKRUL]J]HG GHDOHU
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OLVFHOODQHRXV26WRUDJH

UHSDUH ODFKLQH IRU 6WRUDJH

5HSDLU ZRUQ RU GDPDJHG SDUWYV ,Q
QHFHVVDU\ WR DYRLG QHHGOHVV GHC

&OHDQ SULPDU\NDLU FOHDQHU

,03257%$17 +LIJK SUHVVXUH ZDVKLQJ JUHI
N3D EDU SVL FDQ GDPDJH
SDLOQWHG ILQLVKHY 3DLQW VKRXOG
DLU GU\IRU GD\V PLQLPXP DIWHU LAfFmLow ri
PDFKLQH EHIRUH FOHDQLQJ SDUW
ZLWK KLIJK SUHVVXUH 8VH ORZ SL
RSHUDWLRQV XQWLO GD\V KDYH

2812 129

7

‘:DVKWKHPDFKLQH 8VHORZSUHVV
OHVV WKDQ N3D EDU SV
DIWHU UHFHLSW RI PDFKLQH KDYH F
SUHYHQW UXVW 5HSODFH GHFDOV

$SSO\ZDVWH RLOWR WUDFN FKDLQ
IRUWK VHYHUDO WLPHYV 3DUN PDFK
SUHYHQW WUDFNV IURP IUHH]LQJ W

6WRUH PDFKLQH LQ D GU\ SURWHF....c cc . N
RXWVLGH FRYHU ZLWK D ZDWHUSURRI PDWHULDO

,03257$17 /36 5XVW ,QKLELWRU FDQ GH
SDLQWHG ILQLVK '2 127 VSUD\ /36 é&gaﬁ&D“”*DOOJUHDVHSRLQWV
' QKLELWRU RQ SDLQWHG DUHDYV SHPRYH EDWWHULHV

S5HWUDFW DOO K\GUDXOLF F\OLQGHUV5HPBXEWHDWHFXVERWOAR®GRWKHU

H[SRVHG FIOLQGHU URGV ZLWK /36 §  5X\W yRKHEVYHE OREN DOO FRYHU

3ODFHD '2127 23(5%$7( WDJRQ WKHULJKW FRQWURO
OHYHU

/36 LV D WUDGHPDUN RI WKH +ROW /OR\G &RUSRUDWLRQ

$02812 ) (%

7
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OLVFHOODQHRXV20DFKLQH 1XPEFU'

5HFRUG 3BURGXFW ,GHQWLILFDW
| 3XUFKDVH 'DWH

127( 5HFRUG DOO FKDUDFWHUV RI W
,GHQWLILFDWLRQ 1XPEHU

2812 $35

SHFRUG (QJLQH 6HULDO 1XPEHU

(QJLQH B6HULDO 1XPEHU $

$2(QJLQH 6HULDO 1XPEHU

-$1

+2812

SHFRUG 7UDYHO ORWRU 6HULDO

7UDYHO ORWRU 6HUI DO 1XPEHU
7UDYHO ORWRU 6HULDO 1XPEHU

127( &RYHU UHPRYHG IRU FODULW\ RI !

-8/

2812

7, ' & 0$<
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OLVFHOODQHRXV20DFKLQH 1XPEHUV

5HFRUG 6ZLQJ ORWRU 6HULDO 1
| 6ZLQJORWRU 6HULDOQ IXPEHU |

7 ) (%
5HFRUG +\GUDXOLF 3XPS 6HULD ( i~
‘+\GUDXOLF3XPSGHHIDO1XPFHU ‘

{l (C/ 1
{ 'lln— I
gzl -
| =
Z— ® o ]\
B © © — l 1
—~3 || g Q ﬁ“
—
=~ L -
- N © © o“—
| T@\_A Jod (Lg
— °

0%5
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OLVFHOODQHRXV20DFKLQH 1XPEHUV

+\GUDXOLF &RXSOHU
(TXLSSHG

6HULDO 1

‘+\GUDXOLF &RXSOHU 6HULDO 1X

PEHU |

2+\GUDXOLF &RXSOHU 6HULDO
1XPEHU 30ODWH

-$1

$ 2812

-$1

$ 2812

.HHS SURRI RI 2ZQHUVKLS
ODLQWDLQ LQ D VHFXUH ORFDWLRQ DQ X

5HIXODUO\N YHULI\ WKDW LGHQWLILFDW

JOHN: DEERES
juct it Numbe

G Ident

R1DOO SURGXFWDQG FRPSRQHQW VH L L

EHHQ UHPRYHG 5HSRUWDQ\HYLGHQFH

ODZHQIRUFHPHQW DJHQFLHV DQG RUGH

2WKHU VWHSV \RX FDQ WDNH
ODUN\RXUPDFKLQHZLWK\RXURZQ QXP
7TDNH FRORU SKRWRJUDSKV IURP VHYH U

PDFKLQH

2812 (&

76

" 6(&85( 129
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OLVFHOODQHRXV20DFKLQH 1XPEHUV

.HHS ODFKLQHV 6HFXUH

,QVWDOO YDQGDO SURRI GHYLFHYV
KHQ PDFKLQH LV LQ VWRUDJH
/IRZHU HTXLSPHQW WR WKH JURXQ
6HW ZKHHOV WR ZLGHVW SRVLWLF
GLIILFXOW
5HPRYH DQ\ NH\VDQG EDWWHULH
KHQ SDUNLQJLQGRRUV SXW ODUJ
HILWV DQG ORFN\RXU VWRUDJH EXI
KHQ SDUNLQJ RXWGRRUV VWRUH I
IHQFHG DUHD
ODNH QRWH RI VXVSLFLRXV DFWLYL
LPPHGLDWHO\WR ODZ HQIRUFHPHQW DJHQFLHYV
IRWLIN\RXU -RKQ '"HHUH GHDOHU RIDQ\ORVVHYV

" 6(&85(

129

2812 0%<

76
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OLVFHOODQHRXV26SHFLILFDWL

RQ

& (QJLQH 6SHFLILFDWLRQV
,WHP

-RKQ '"HHUH 3RZHU7HFK

OHDVXUHPHQW
7\SH

%RUHDQG 6WURNH

&\OLQGHUYV
'LVSODFHPHQW
1HW 7RUTXH # USP

&RPSUHVVLRQ 5DWLR
3RZHU DW USP

IXEULFDWLRQ
&RROLQJ)DQ
(OHFWULFDO V\VWHP
%DWWHULHV YROW

6SHFLILFDWLRQ
6WURNH &\FOH 7XUERFH
$IWHUFRROHG
[ PP
[ LQ

FX LQ
1AP
OE IW

N :

KS 1HW 6%$(
BUHVVXUH 6\VWHP :LWK )X
6XFWLRQ

9ROW

OLQXWHV 5HVHUYH &DS

0%<

DUJ

00 )

DFLV

& 'UDLQ DQG 5HILOO &DSDFLWLHV

,WHP OHDVXUHPHQW

)XHO 7DQN &DSDFLW\ /
JDO
&RROLQJ 6\VWHP &DSDFLW\ /
JDO
(QJLQH 2LO &DSDFLW\ ,QFOXGLQJ)LOWHU &KDQJH /
TW
+\GUDXOLF 7DQN 2LO &DSDFLW\ /
JDO
6ZLQJ *HDUER] 2L0O &DSDFLW\ /
TW

7UDYHO *HDUER[ HDFK 2LO &DSDFLW\

6SHFLILFDWLRQ

/
TW

0%<
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OLVFHOODQHRXV26SHFLILFDWLRQV

& ODFKLQH 6SHFLILFDWLRQV

A
| 1) ©
D ¢,

22YHUDOO :LGWK H[FOX@WL@ P XP *URXQG &O0HDZ¥AEBBOO :LGWK RI 26SURFNHW &HQWHU W,
UHDUYLHZ PLUURUV 2&RXQWHUZHLJKW &OHDWBBQHHVWUXFWXUH &HQWHU
2&DE +HLJKW 2(QJLQH &RYHU +HLJKW8QGHUFDUULDJH /HQJWRUDFN 6KRH :LGWK

25HDU (QG 6ZLQJ5DGLXV 28QGHUFDUULDJH :LGWK

127( 6SHFLILFDWLRQV DQG GHVLJQ VXEMHFMWOQWR/RRBIQJRRXQWHUZHLJIJKW
ZLWKRXW QRWLFH :KHUHYHU DSSOLFDEOH URBHFLNUFDWQRRQV PG
DUH LQ DFFRUGDQFH ZLWK 3&6$%$ DQG 6BKFMWHW GIXO®VIXHO WD QN NJ
([FHSW ZKHUH RWKHUZLVH QRWHG WKBQB WS\HFQ GLFDGV HR VS P HQ W
DUH EDVHG RQ D PDFKLQH HTXLSSHG ZLWK PP

-$1

|

2812

~

,2WHP OHDVXUHPHQW 6SHFLILFDWLRQ
22YHUDOO :LGWK H[FOXGN@IDQFH PP
UHDUYLHZ PLUURUV IW LQ
2&DE +HLIKW PP
IW LQ
25HDU (QG 6ZLQJ 5DGLXVLVWDQFH PP
IW LQ
20LQLPXP *URXQG &OHDUDQFH 'LVWDQFH PP
IW LQ
28 RXQWHUZHLJKW &OHDUDQFH 'LVWDQFH PP
IW LQ
20DFKLQH (QILQH &RYHU +HLJIKW PP
IW LQ
28SSHUVWUXFWXUH 2YHUDOO :LGWK PP
IW LQ
28QGHUFDUULDJH /HQJIWK PP
IW LQ

R ,GOHU

P W

OE RSH

&RQWLQXHG RQ QH[W SDJH i 0$<
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OLVFHOODQHRXV26SHFLILFDWLRQV

,2WHP OHDVXUHPHQW 6SHFLILFDWLRQ
28QGHUFDUULDJH 'LGWK PP
IW LQ
26SURFNHW & HQWHU WR ,GOHU & HQWHU 'LVWDQF®P
IW LQ
27UDFN 6KRH 'LGWK PP
IW LQ
ODFKLQH 2SHUDWLQJ :HLJKW NJ

OE

08$<
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OLVFHOODQHRXV26SHFLILFDWLRQV

& :RUNLQJ 5DQJHYV
A

!

T149943

20D[LPXP 'LJJLQJS5HDFROD[LPXP &XWWLQJ +HLIKMWDQVSRUW +HLJKW
20D[LPXP 'LJJLQJ 'HSWROD[LPXP 'XPSLQJ +HLJRWDQVSRUW /HQJWK
20LQLPXP 6ZLQJ5DGLXV

,WHP OHDVXUHPHQW
20D[LPXP 'LJJLQJ 5HDFK 'LVWDQFH
'LVWDQFH

20D[LPXP '"LJJLQJ '"HSWK '"HSWK

'"HSWK

20D[LPXP &XWWLQJ +HLIJKMLJIKW

+HLIJKW

20D[LPXP 'XPSLQJ +HLJKW +HLIJKW

+HLIJKW

27UDQVSRUW +HLIKW

+HLIJKW

27UDQVSRUW /IHQJIWK

/HQJIWK

6SHFLILFDWLRQ

‘LWK PP IW
PP IW LQ
LWK PP IW
PP IW LQ
‘LWK PP IW
PP IW LQ
'LWK PP IW
PP IW LQ
'LWK PP IW
PP IW LQ
‘LWK PP IW
PP IW LOQ
'LWK PP IW
PP IW LQ
‘LWK PP IW
PP IW LQ
'LWK PP IW
PP IW LQ
‘LWK PP IW
PP IW LQ
'LWK PP IW
IW LOQ

‘LWK PP IW
PP W

&RQWLQXHG RQ QH[W SDJH

LQ

LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ
LQ

-$1

2812

$UP

$UP

$UP

$UP

$UP

$UP

$UP

$UP

$UP

SUP

$UP

$UP

0%<
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OLVFHOODQHRXV26SHFLILFDWLRQV

JWHP OHDVXUHPHQW 6SHFLILFDWLRQ
20LQLPXP 6ZLQJ 5DGLXV5DGLXV LWK PP IW LQ $UP
PP IW LQ
5DGLXV LWK PP W LQ $UH
PP IW LQ
N 0%<
/ILIW &DSDFLW\2.* [%
ZLWKRXW EODGHDQG UXEEHU WUDFN
[ $UP P IW LOQ % XFNHW P\G | 6KRH PP LQ |

5DWLQJV DUH DW EXFNHW OLIW KRRN PROWVINMGVAL IWKEDIRKRWQRWH HQWU\ DU
FRXQWHUZHLJKW VLWXDWHG RQ ILUPFDSIYHION XIQ\W | BHP PXSBRUWLURIUHYV DU

VXUIDFH FDSDFLWLHV
JLIXUHV GR QRW H[FHHG SHUFHQW RI K\GUDXOLF FDSDFLW\
RU

SHUFHQW RI ZHLJKW QHHGHG WR WLS PDFKLQH
/,)7,1*% 29(5)5217

/RDG 3RLQW +HLJKW
P IwW

JLIXUHV

+RUL]JRQWDO 'LVWDQFH IURP &HQWHUOLQH RISRWDWLRQ

*URXQG /LQH

1)7,1%29(56,'(
P IwW

*URXQG /LQH

D

Pt \GUDXOLFDOO\ OLPLWHG FDSDFLW\

H K\(
H VYV

0$<
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OLVFHOODQHRXV26SHFLILFDWLRQV

ILIW &DSDFLW\2.* /%
EODGH RQ WKHJURXQG DQG UXEEHU WUDFN

$uP P IW LQ | %XFNHW P\G | 6KRH PP LQ |

5DWLQJV DUH DW EXFNHW OLIW KRRN PYWVINMIGVAL IVKGEDIRKRWQRWH HQWU\ DU
FRXQWHUZHLJKW VLWXDWHG RQ ILUPFDSIYFHON XIQ\W | BHPPXSBQUWURUHYV DU
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$LUILOWHU UHVWULFWLRQ

,QGLFDWRU

$OWHUQDWRU

SUHFDXWLRQ

$OWHUQDWRU YROWDJH

,QGLFDWRU

$UP

*UHDVH

$UPUHVW

$GMXVWPHQW

SWWDFKPHQW PRGH

,QGLFDWRU

$SWWDFKPHQWYV

$GGLQJ VDIHO\
2SHUDWLQJ VDIHO\

$XWR DFFHOHUDWLRQ

,QGLFDWRU
6ZLWFK

$XWR LGOH

,QGLFDWRU
6ZLWFK

%

%DFNILOO EODGH
%DFNRYHU DFFLGHQWYV

$YRLGLQJ

%DWWHULHYV

8VLQJEDWWHU\ FKDUJHU

%DWWHU\

$FLG EXUQV
%RRVWHU EDWWHULHYV

(OHFWURO\WH OHYHO FKHFEN

([SORVLRQ

3DJH

3DJH

%DWWHU\ H{SORVLRQV
3UHYHQW
%HIRUH VWDUWLQJ ZRUN
%HOW

7HQVLRQ DGMXVW
%HOW WHQVLRQ

$ &
%LR'LHVHO IXHO
%OHHG

)XHO VA\VWHP
%ROW DQG VFUHZ WRUTXH YDOXHV
OHWULF

8QLILHG LQFK
%RRP

*UHDVH

/IRZHU ZLWK HQJLQH VWRSSHG
%RRVW VWDUWLQJ
%UHDN LQ HQJLQH RLO
%UHDNHU
% XFNHW

$UP MRLQW DGMXVWPHQW
5HPRYDO

7RRWK

7RRWK UHSODFHPHQW

&

&DE JXDUGLQJ
&KHPLFDO SURGXFWYV
+DQGOLQJ
&ORFN
&RQWURO SDWWHUQ RSHUDWLRQ
&RQWURO SDWWHUQ FRQYHUVLRQ
&RRODQW
$GGLWLRQDO LQIRUPDWLRQ
'LHVHO HQJLQH
(QJLQH ZLWK ZHW VOHHYH F\OLQG
(QJILQH ZLWKRXW ZHW VOHHYH F\O
+RVH
-RKQ GHHUH &22/ *$5',, FRRODQW H]
5DGLDWRU OHYHO FKHFN
6XSSOHPHQWDO DGGLWLYHYV
THVWLQJ
:DUP WHPSHUDWXUH FOLPDWHYV
&RRODQW OHYHO
S5HFRYHU\WDQN
&RROLQJ
6\VWHP GUDLQ
6\VWHP ILOO
&RXSOHU K\GUDXOLF
/IRENLQJ
IXEULFDWH

+DQGOLQJ FKHFNLQJ DQGVHUYLFLQBQORFNLQJ

6SHFLILFDWLRQ
7THUPLQDOV

XVKHU
&\OLQGHU

&RQWLQXHG RQ Q

HU Ol
LQGFH

WHQ
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3DJH

'DLO\ PDFKLQH FKHFN
'"HFDOV
6D1HW\
'LDJQRVWLF IXQFWLRQ
ORQLWRU GLVSOD\
'LHVHO HQJLQH RLO
7LHU DQG VWDJH ,,
'LHVHO IXHO
'LHVHO IXHO WHVWLQJ
7HVWLQJ 'LHVHO )XHO
'LJ PRGH
,QGLFDWRU
'LVSOD\ VHOHFW
6ZLWFK
'RRU
(QJLQH DFFHVYV
'UDLQ DQG UHILOO FDSDFLWLHYV

([SORVLRQ
% DWWH U\

YLOWHU
+\GUDXOLF IOXLG WDQN
3LORW V\VWHP UHSODFH

JLOWHUV
&DE IUHVK DLU

&OHDQ
5HFLUFXDWLQJ DLU
&OHDQ

)LQDO IXHO ILOWHU
5HSODFH

J)LUH SUHYHQWLRQ

)OXLG DQDO\WVLV WHVW NLW

)OXLG WDQN
JLOWHU K\GUDXOLF

YURQW VZLWFK SDQHO
'UDLQ ,QWHUYDOV IRU 'LHVHO (QJLQH & Wov
'LHVHO (QJLQH &RRODQW 'UDLQ , QWY oV

'ULYLQJ
60RSHYV
'ULYLQJ PHWDO SLQV

(

(OHFWULFDO

6\VWHP

6\WWHP WURXEOHVKRRWLQJ
(PHUJHQF\ SUHSDUDWLRQ
(QJLQH

%UHDN LQ RLO FKDQJH

&ROG ZHDWKHU ZDUP XS
&RRODQW WHPSHUDWXUH JDXJH
&UDQNFDVH YHQWLODWLRQ WXEH
2LO FKDQJH

2LO ILOWHU UHSODFH

2LO OHYHO FKHFN

BWDUWLQJ

7URXEOHVKRRWLQJ

9DOYH ODVK
(QJLQH FRRODQW WHPSHUDWXUH
,QGLFDWRU

%LR'LHVHO
"LHVHO
*DXJH
+DQGOLQJDQG VWRULQJ
7DQN LQOHW VFUHHQ
)XHO OHYHO
,QGLFDWRU
)XHO VA\VWHP
%OHHG
)XHO WDQN VXPS
'UDLQ
)XVH
&RORU FRGHYV
5HSODFLQJ

*DXJHV
/IRFDWLRQ

*UHDVH
$UP
%RRP
%NXFNHW

3DJH

(QJLQH GLDIJQRVWLF WURXEOH FRGHV (IWUHPH SUHVVXUH DQG PXOWLSXU

-RKQ '"HHUH FROQWUROOHU

5HDGLQJ ZLWKRXW ODSWRS FRPSXWH

(QJLQH KRRG
(QJLQH RLO
%UHDN ,Q
'LHVHO
7LHU DQG VWDJH ,,
6DPSOH
(QJLQH RLO SUHVVXUH
,QGLFDWRU
(QJLQH VSHHG GLDO
([KDXVW IXPHV

URQW HQG SLQ MRLQWYV
SHFLILFDWLRQ
6ZLQJEHDULQJ JHDU
"RUNLQJ WRRO SLYRWYV

+

+DQGKROG XVH

+DUGZDUH WRUTXH YDOXHYV

OHWULF
8QLILHG LQFK

&RQWLQXHG RQ Q

5RVH

H[W SDJH

' QGH]
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3DJH

+D]DUGYV
$YRLGLQJ
+HDWHU
+LJK SUHVVXUH RLOV
$YRLG
+RRG
(QJLQH
+RUQ
+RVH
&RRODQW
+RXU PHWHU
+\GUDXOLF
%UHDNHU
&RQWURO VKXWRII OHYHU
JOXLG WDQN ILOWHU UHSODFH
2LO VSHFLILFDWLRQ
2LO WDQN OHYHO FKHFN
6XFWLRQ VFUHHQ FOHDQ
6XPS GUDLQ
6\VWHP WURXEOHVKRRWLQ]J
7DQN RLO FKDQJH
+\GUDXOLF FRXSOHU
/IRFNLQJ
/IXEULFDWH
8QORFNLQJ

3DJH

/HYHU
/HIW FRQWURO
3LORW FRQWURO VKXWRII
5LJKW FRQWURO
BWHHULQJ
JHYHUV
/RFDWLRQ
/LIW FDSDFLW\
JLIWLQJ
ODFKLQH
/JLIWLQJ REMHFWYV
6SHFLDO FDUH
/IRQJ DUP
7UDQVSRUWDWLRQ
IXEULFDQW
$OWHUQDWLYH

OL[LQJ
0
ODFKLQH
&OHDQ UHJXODUO\
/LIWLQJ

ODFKLQH LQVSHFWLRQ
ODFKLQH PRGLILFDWLRQV

+\GUDXOLF RLOILOWHU UHVWULFWLRQ$YRLG

,QGLFDWRU

,QGLFDWRU

$LUILOWHU UHVWULFWLRQ
$OWHUQDWRU YROWDJH
$WWDFKPHQW PRGH

$XWR DFFHOHUDWLRQ

$XWR LGOH

"LJ PRGH

(QJLQH FRRODQW WHPSHUDWXUH
(QJLQH RLO SUHVVXUH

)XHO OHYHO

ODFKLQH PRYHPHQW
BQLQWHQGHG
ODFKLQH QXPEHU
+\GUDXOLF FRXSOHU
ODFKLQH VSHFLILFDWLRQV
ODFKLQH WLS RYHU
$YRLGLQJ
ODLQWHQDQFH
ODFKLQH SRVLWLRQ
5HFRUG NHHSLQJ
6FKHGXOH DQG UHFRUG
OHWDO SLQV
OHWULF EROW DQG VFUHZ WRUTXH YD
OLVFHOODQHRXV FKHFNV

+\GUDXOLF IOXLGILOWHU UHVWULFWELEBMUDWLRQDO FKHFENRXW

3UH KHDW
,QGLFDWRUYV
/IRFDWLRQ
,QMHFWLRQ
1R]]JOH

3XPS
,QVSHFW PDFKLQH

-XPS VWDUWLQJ

/

IDSWRS FRPSXWHU

OL[LQJ OXEULFDQWYV
ORQLWRU GLVSOD\

'LDJQRVWLF IXQFWLRQ
ORQLWRU SDQHO
ORYLQJ SDUWYV

6DIHW\

BHUYLFLQJ

2
2LO
&KDQJH DWWDFKPHQW
(QJLQH

7LHU DQG VWDJH ,,
(QJLQH VDPSOH

5HDGLQJHQJLQH FRQWURO XQLW VHUMIGWHRERVLQH

&RQWLQXHG RQ Q

O XH\

H[W S

,QGH]
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3DJH

+\GUDXOLF WDQN FKDQJH
/JHYHO HQJLQH
3URSHO JHDUER[ FKDQJH
6SHFLILFDWLRQ K\GUDXOLF
6SHFLILFDWLRQ VZLQJ JHDUER]
6SHFLILFDWLRQ WUDFN JHDUER]
6ZLQJ JHDUER[ FKDQJH
2LO OHYHO
+\GUDXOLF
6ZLQJ JHDUER[OHYHO
2SHUDWLQJ OLJKW
6ZLWFK
2SHUDWLRQ TXDOLILFDWLRQ
2SHUDWLRQDO FKHFNRXW
2SHUDWRU VWDWLRQ

3

3DQHOV

IRFDWLRQ
3DUNLQJ PDFKLQH
3HGDO

BWHHULQJ
3HGDOV

IRFDWLRQ

3HULRGLF PDLQWHQDQFH FKDUW
3LORW

6\WWHP RLO ILOWHU UHSODFH
3LORW FRQWURO VKXWRII OHYHU
3RZHU PRGH

6ZLWFK
3UH KHDW

,QGLFDWRU
3UH VWDUW LQVSHFWLRQ
3ULPDU\ IXHO ILOWHU

'UDLQ
3URGXFW LGHQWLILFDWLRQ QXPEHU
SURWHFWLYHHTXLSPHQW
3XPS

6HUYLFH

5DGLDWRU
$LULQOHW VFUHHQ
&RRODQW OHYHO FKHFN
'UDLQ
5DGLR
5HDU VZLWFK SDQHO
SHFRYHU\ WDQN
&RRODQW OHYHO FKHFN
5LGLQJPDFKLQH
5RRIH[LW FRYHU

3DJH

6DIHW\

2SHUDWRU V VHDW
6DIHW\ HTXLSPHQW
6DIHW\ IHDWXUHV

6DIHW\ LQIRUPDWLRQ
S5HFRJQL]ILQJ
6DIHW\LQVWUXFWLRQV
6DIHW\ VLIQV

+\GUDXOLF FRXSOHU
6DIHW\ VIPEROV

6DIHW\ $YRLG +LJK 3UHVVXUH )OXLG
$YRLG +LJK 3UHVVXUH )OXLGYV
6FUHHQ

5DGLDWRU DLU LQOHW
6HDW

$GMXVWPHQW
2SHUDWLRQDO FKHFNRXW
6HDW EHOW

6HFRQGDU\ H[LW

:LQGRZ
6HFRQGDU\H[LW WRRO
6HULDO QXPEHU
+\GUDXOLF FRXSOHU
6HUYLFLQJPDFKLQH VDIHO\
60RSHV

'ULYLQJ XS
6SHFLILFDWLRQ

)XHO WDQN

*UHDVH

+\GUDXOLF RLO
6ZLQJJIJHDUER[RLO
7UDYHO JHDUER[ RLO
6WDUWLQJHQJLQH
6WHHULQJ

ODFKLQH

6WHSV XVH

6WRUDJH

ODFKLQH

6WRULQJIXHO

6ZLQJ

$UHD FOHDQLQJ
*HDUER[RLO OHYHO FKHFN
*HDUER[ RLO VSHFLILFDWLRQ
6ZLQJ EHDULQJ JHDU
*UHDVH

6ZLQJ JHDUER]

2LO FKDQJH

6ZLWFK

$XWR DFFHOHUDWLRQ
$XWR LGOH

'LVSOD\ VHOHFW

( HFRQRP\ PRGH

+ 3 KLJKSRZHU PRGH
+RUQ

2SHUDWLQJ OLJKW

&RQWLQXHG RQ Q

H[{W SDJH

' QGH]
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3 VWDQGDUG PRGH
3RZHU PRGH
7TUDYHO DODUP FDQFHO
7UDYHO VSHHG
'LQGVKLHOG ZDVKHU
'LQGVKLHOG ZLSHU
"RUN PRGH

6\QWKHWLF OXEULFDQWYV

7

7LS RYHU
$YRLGLQJ
7RRO
BHFRQGDU\ H[LW
7RUTXH FKDUWYV
OHWULF
8QLILHG LQFK
7RZLQJ
7UDFN
6DJ
6DJ DGMXVWPHQW
6DJ FKHFEN

6KRH FDS VFUHZ KDUGZDUH

7UDQVSRUW
/RDGLQJPDFKLQH
8QORDGLQJPDFKLQH
7UDYHO
*HDUER[ RLO OHYHO

*HDUER[ RLO VSHFLILFDWLRQ

7UDYHO DODUP
&DQFHO 6ZLWFK
7UDYHO JHDUER]
2LO FKDQJH
7UDYHO VSHHG
6ZLWFK
7URXEOHVKRRWLQJ
(OHFWULFDO V\VWHP
(QJLQH
+\GUDXOLF V\VWHP

3DJH 3DJH

8

8QLILHGLQFK EROWDQG VFUHZ WRUT,
8QORDGHU YDOYH
$LU FOHDQHU

9
9DOYH
$LU FOHDQHU GXVW XQORDGHU
&RQWURO

‘DUPLQJ PDFKLQH
':DUUDQW\
1RQ URDG HPLVVLRQV FRQWURO ZD
VWDWHPHQW FRPSUHVVLRQ LJQLW
&$5%
(3%
‘DVWH GLVSRVDO
‘DWHU VHSDUDWRU
'UDLQ
5HSODFH
"HOGLQJ
"HOGLQJUHSDLUV
'LQGRZ
/IRZHU IURQW
2SHUDWLRQDO FKHFNRXW
BHFRQGDU\ H[LW
6LGH
'LQGVKLHOG
'DVKHU IOXLG
‘DVKHU VZLWFK
‘LSHU VZLWFK
‘RUN PRGH
6ZLWFK
‘RUN VLWH KD]DUGV
$YRLG

XHY

UUDC
LRQ

,QGH]
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