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Be sure you have read all installation, operation, maintenance and safety instructions
before you install, service or begin to operate this unit.

Accidents occur every year because of careless use of industrial equipment. You can avoid
hazards by following these safety instructions, and applying some ordinary common sense
when operating or servicing this unit.

Keep in mind that full operator attention and alertness  are required when operating or
servicing this unit.

USE COMMON SENSE!" Most accidents can be avoided by using common sense and
concentration on the job being done.

Carefully read safety information when you see
any safety symbols.

©2023 IXOM Watercare Inc. | www.ixomwatercare.com | 866 - 437 - 8076 | watercare@ixom.com
10394_20221220 ControlManual_ResidualHQ_10380_20221221 - 1



Identify all possible hazards. Determine what
safeguards are needed and implement them.
Only you, the user, understand your product
and system characteristics fully. The ultimate
responsibility for safety is with you. Your

safety ultimately rests in your hands. Do your
part and you will enjoy safe, trouble free operation
for years to come. This instruction manual is not
intended to include a comprehensive listing of all
details for all procedures required for placement,
operation and maintenance. If you have a
guestion about a procedure or are uncertain
about any detail, Do Not Proceed. Please
contact GridBee Customer Service at
866-437-8076 to speak to a representative.

IMPORTANT!

Electrical Hazard

ARNING: THIS EQUIPMENT CONTAINS
HIGH VOLTAGE! ELECTRICAL SHOCK CAN
CAUSE SERIOUS OR FATAL INJURY. ONLY
QUALIFIED PERSONNEL SHOULD ATTEMPT
PLACEMENT, OPERATION AND MAINTENANCE
OF ELECTRICAL EQUIPMENT. REMOVE ALL
SOURCES OF ELECTRICAL POWER BEFORE
PERFORMING ANY SERVICE WORK TO THE
MACHINE. USE PROPER LOCKOUT TAGOUT
(LOTO) PROCEDURES TO ENSURE A SAFE

ORK ENVIRONMENT.

Chemical Hazard

WARNING: HIGHLY FLAMMABLE LIQUID AND
VAPOR. CAUSES MILD SKIN IRRITATION. CAN
|CAUSE SERIOUS EYE IRRITATION. KEEP

AWAY FROM HEAT/SPARKS/OPEN FLAME. NO
SMOKING. AVOID BREATHING VAPORS. USE IN
WELL VENTILATED AREA. WEAR PROTECTIVE
GLOVES. DO NOT EAT, DRINK OR SMOKE WHEN
USING. WASH HANDS THOUROUGHLY AFTER
HANDLING.

Rotating Hazard

|CAUTION: KEEP BODY APPENANDAGES OR
LOOSE CLOTHING AWAY FROM EQUIPMENT
WHILE OPERATING. ENSURE EQUIPMENT IS
|OFF BEFORE ATTEMPTING SERVICE.

Laceration Hazard

CAUTION: EDGES MAY BE SHARP AND CAUSE
LACERATION IF PROPER CARE IS NOT USED.

Entanglement Hazard

WARNING: ENSURE THAT PERSONNEL ARE
ICLEAR OF THE ELECTRIC CORD AND CHAIN TO
AVOID ENTANGLEMENT.
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It is important that you comply with all relative
OSHA and local regulations while installing
and performing any maintenance to the mixer
circulation equipment.

Key OSHA Compliance Standards that must
be followed (and not limited to) are:

. SBHUPLW UHTXLUHG FRQ¢QHG VSDFHYV
+1910.147 Lockout/Tagout $ FRQ¢QHG VSDFH KDV OLPLWHG R
« 1926.500 Fall Protection entry or exit, is large enough for entering and

working, and is not designed for continuous
ZRUNHU RFFXSDQF\ &RQ¢QHG VS

Identify all potential tripping and fall hazards underground reservoirs, ground storage tanks,
before work starts. elevated tanks, silos, manholes, and pipelines.

Look for fall hazards such as unprotected
ARRU RSHQLQJV HGJHV VKDIWV RSHQ KDWFKHV

stairwells, and roof openings/edges. 'R QRW HQWHU SHUPLW UHTXLUH
Inspect fall protection and rescue equipment without being trained and without having a
for defects before use. permit to enter.
Select, wear, and use fall protection and Review, understand and follow employer’s
rescue equipment appropriate for the task. procedures before entering permit-required
Secure and stabilize all ladders before FRQ/{QHG VSDFHV DQG NQRZ KRZ
climbing. to exit.
Never stand on the top rung/step of a ladder. Before entry, identify any physical hazards.
Use handrails when you go up or down stairs. Before and during entry, test and monitor for
Practice good housekeeping. Keep cords, R[\JHQ FRQWHQW ADPPDELOLW\
welding leads and air hoses out of walkways explosive hazards as necessary.
or adjacent work areas. Use fall protection, rescue, air monitoring,
ventilation, lighting and communication
Refer to 29 CFR 1926.500 for complete equipment according to entry procedures.
regulations set by OSHA. Refer to your state’s Maintain contact at all times with a trained

regulations if your state established and operates  tendant either visually, via phone, or by

their own safety and health programs approved by  two-way radio. This monitoring system

OSHA. enables the attendant and entry supervisor
to order you to evacuate and to alert

'KHQ WKH 2Q 2% VZLWFK LV LQ WPRRIoprately Eaingd rgscye gersonnel to

the mixer may start up at any time if not already rescue entranis when needed.
RSHUDWLQJ 7KH PL[HU V 2Q 2 ReferioBFIRFIPID.1B6Hor complete

locked out by placing a pad lock thru the door latch regulations set by OSHA. Refer to your state's
of the controller after the switch has been turned  regulations if your state established and operates
WR WKH 2)) SRVLWLRQ 7KH 2Qeiedwrvsaletyan heath\wregr&hs approved
used as the emergency stop. by OSHA.
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Navigation

Menus are traversed via touchscreen, or pushbuttons.
When graphical buttons are shown directly above tactile
pushbuttons, the two functions are identical. This is shown
in Figure 1, with subsequent traversal to the next screen in
Figure 2.

/

Figure 1: Welcome screen

Figure 3: Login

Figure 2: Next screen, no authorization

Access Protection

The graphic highlighted in Figure 2 is utilized throughout

the control program to log-in and access protected functions.
The system utilizes an authorization hierarchy to prevent un-
wanted tampering or control. Users are granted permissions

by a System Administrator, which may be maintained locally Figure 4: Keyboard
WR PDQDJH XVHU SUR¢{¢OHV KHQ WKH LFRQ LV VHOHFWHG D ORJ LQ
dialogue is initiated as shown in Figures 3 and 4. Authorizations

When a user is recognized, the system will grant the
appropriate access, allowing the user to perform
GLTHULQJ UDQJHV RI IXQFWLRQV ZLWKLGQ

1. Monitors

2. Operators
&RQ¢IXUDWRUV

4. Administrators (Full)
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Main Menu Controls

AUTO/MANUAL MODE - Switch to toggle between automated dosing and manual dosing
&,5&8/%$7,21 21 2)) 6ZLWFK WR WRJJOH RQ R WKH FLUF.
&,5&8/%$7,21 21 UHTXLUHVY WKDW WKH 6%03/( 3803 DQG 5(7
AUTO

0,;(521 2)) £+ 6ZLWFK WR WRJJOH RQ Rt PL[HU OL[HU P X\
5(6(7 £+t 5SHVHW PRGH DQG FOHDUYVY DFWLYH DODUPV

(;,7 £ *R WR :(/&20( VFUHHAQ

$872 0(18 + *R WR DXWR VHWWLQJYV VFUHHQ

&21),* £+ *R WR FRQ¢{¢JXUDWLRQ PHQX

5($/ 7,0( £ *R WR PDLQ FRQWURO VFUHHQ

75(1' + *R WR 7UHQG VFUHHQ

7$1.6 '26,1* £+ *R WR WDQN DQG GRVLQJ LQIR VFUHHQ
$/$50 +,6725< + *R WR DODUP KLVWRU\ VFUHHQ

6+87'2:1 + 6WRS FLUFXODWLRQ DQG GRVLQJ RI WKH PDFI

©2023 IXOM Watercare Inc. | www.ixomwatercare.com | 866 - 437 - 8076 | watercare@ixom.com

10631_20221220 ControlManual_ResidualHQ_10380_20221221 - 5



2

=

o

7.
8.

9.
10.

Main Menu Readings

&,5&8/$7,21 67$786 + 6WDWXV LQGLFDWRU IRU FLUFXODW
5,16( 67$786 + 6RIW ZDWHU YDOYH LQGLFDWRU LOOXPLQ
YDOXH LV GLVSOD\HG LQ ER]

&+/25,1( + &KORULQH YDOYH LQGLFDWRU LOOXPLQDWHV
LV GLVSOD\HG LQ ER]

$0021,$ + $SPPRQLD YDOYH LQGLFDWRU LOOXPLQDWHYV ZK
LV GLVSOD\HG LQ ER]

35(0,; 7$1. + 2YHUARZ VWDWXV LQGLFDWRU LOOXPLQDWF
JDOORQV &XUUHQW OO OHYHO LV DOVR GLVSOD\HG
5(7851 3803 + UHWXUQ SXPS VWDWXV LQGLFDWRU LOOXP
0,:(5 + $PSHUDJH LV GLVSOD\HG LQ WKH ER[ 6WDWXV LQ

LV RSHUDWLRQDO

6$03/( 3803 $PSHUDJH LV GLVSOD\HG LQ WKH ER[ 6WDYV
LOOXPLQDWHYV LI VDPSOH SXPS LV RSHUDWLRQDO

727$/ &+/25,1( )5(( &+/25,1( YDOXHV DUH GLVSOD\HG LQ
6<67(0 673786 + LQGLFDWRU LOOXPLQDWHY UHG ZKHQ LC
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3 Manual Dose Controls

ORGH VWDWXV =+ GHVFULSWLRQ RI WKH RSHUDWLQJ PRGH
&KORULQH WR DPPRQLD PDVV IHHG UDWLR

&KHPLFDO IHHG UDWH

Dose amount

&KORULQH RQO\ GRVH VHOHFW

$PPRQLD RQO\ GRVH VHOHFW

&KORUDPLQH GRVH VHOHFW

6WDUW PDQXDO GRVH

5HVHW DODUPYV

©Oo~NoOOh~WNE
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4 Alarms

$ODUP 1XPEHU # LGHQWL¢HU IRU HDFK DODUP
7LPH

+ 7LPH RI GD\ DW ZKLFK DODUP RFFXUUHG
'DWH = 'D\
*

PRQWK DQG \HDU DW ZKLFK DODUP RFFXUUH
TH[W '"HVFULSWLRQ RI $ODUP

©2023 IXOM Watercare Inc. | www.ixomwatercare.com | 866 - 437 - 8076 | watercare@ixom.com
10631_20221220

ControlManual_ResidualHQ_10380_20221221 - 8



5  Tanks and Dosing Information

7TRWDO JDOORQV RI FKHPLFDO DUH GLVSOD\HG IRU RYHUDOO
XVH ZLOO UROO RYHU WR \HVWHUGD\V DIWHU WKH VHW WLPI

, | FKORULQH DQG DPPRQLD EXON FKHPLFDO WDQNV DUH FRCQC
EH GLVSOD\HG UHVSHFWLYHO\

'KHQ UH¢OOLQJ FKHPLFDO LQ PRQLWRUHG EXON WDQNV EH
RWKHUZLVH WKH VIVWHP ZLOO HUURU RXW
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6 Trendline

TUHQGOLQH GDWD ZLOO SRSXODWH EDVHG RQ VHWWLQJ VHVW
&21),*85%$7,21 7KH WRROEDU DW WKH ERWWRP RI WKH JUDSK
SRLQWV RI LQWHUHVW
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8VHUV ZLWK &RQ¢(¢IJXUDWLRQ SHUPLVVLRQV ZLOO KDYH DFFHVV WR WKH IROOR.
DFFHVVHG ZLWK FDXWLRQ DV PDQ\ VHWWLQJVY ZLOO GLUHFWO\ FKDQJH WKH R
LQ FKDQJHV WR DXWRPDWHG GHFLVLRQ PDNLQJ SURFHVVHVY DQG DFWLRQV

_H 3XF

6DPSOH &XU{mepwyV 6DPSOH 3XPS W\SLFDO RSHUDWLQJ FXUUHQW VH
BHWSRLQW

&KORULQH 'HDY 7 (QDEOH FKORULQH GHJDVVLQJ VFKHPH
(QDEOH

5SHPRWH (QDHOH | 7) [ ) | | (QDEOH UHPRWH FRQWURO 9LD ORGE[XV 57

DJH
ORGEXV 5HORDG [ 7) [) | | ORGEXV 578 UHORDG UHTXHVW 5HTXLUHG I
ORJ

/IRFDO /RJI ewpuw [ 7| [ | 6WDUW UHVWDUW ORFDO +0, 86% GDWDC
6HW 6\VwHP fLPH | | |  |6HW V\VWHP ORFDO WLPH (QWHU YDOXH $UHVV

DYH U

)DWDO )DXO 6WRSV VDPSOH LI &KORULQH YJOYH |

G UR

)DWDO )DXO 6WRSV VDPSOH LI OL[HU PRQLWRULQ1

EXO

)DWDO )DXO 6WRSV VDPSOH LI )ORZ YHUL,FDWLRC

XWLQ

)DWDO )DXO 7RWDO &KORULQH UHDGLQJV RXW RI L
. )DFWRU &KdRULQH [ | | . IDFWRU YDOXH IRU FKORULQH ARZ PHW

P HW H

sHWU\ bwwHPswv [8 | | |&LUFXODWLRQ UHWU\ DWWHPSWV DIWHU D QRQIDV

RUH \

7RWDO &KORWULQH dD[ slsp [ | $ODUP LI WRWDO FKORULQH LV DERYH

HOR:
SHPRWH 7DQN LQSXW 7 8VH FXVWRPHU LQSXW IRU WDQN GgDWD
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FDO

)HHG spwLr | | | | ] 5DWLR RREPRQ VHWWLQJ IRU DXWRPDWHQG DQG

GDWD

$FWLRQ 7LPHIRXW P QV 32767 | ,| ODVW GRVH ZDV QRW PDGH ZLWKLQ WKLV WLPHRXW
FRQVLGHUHG >$XWRPDWHG ODQDJHPHQW ORGH |[GHFL)

DG VH

'"HWHUPLQDWLRQ y&OPH |[OPLQ®82767 | 'XUDWLRQ RI ZDLW SHULRG DIWHU IHHG KDV EHHQ VW
WKUHVKROG GHWHUPLQDWLRQV >$XWRPDWHG 0DQDJI

FNLQ
WKDQ
5HVLGXDO 7D[UJH SspP '"HVLUHG FKORULQH UHVLGXDO OHYHQ 6\V\
LQ $XWRPDWHG ODQDJHPHQW ORGH
FK WK
VKRR
@
'"HFUHDVH 7KUHVKROG | sSSP 'KHQ UHVLGXDO GURSYV EHORZ WKLV|SRLQ
ODQDJHPHQW ORGH@ 6HWWLQJ PXVW EH OHVV WKDQ

KLV

WW L
5HFRYHU\ $SWWHP$ 32767 | 1XPEHU RI DWWHPSWV VA\VWHP ZLOO PDNH WR UHFRJ(
/LPLW UHFRYHU\ >$XWRPDWHG ODQDJHPHQW ORGH@

&KOF
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D YDO

5HVLGXDO 7UHQG]|5 32767 | 1XPEHU RlI GDWD SRLQWY DYHUDJHG IRU SUHFHQW G
3RLQWV
RG

$PPRQLD 9RO| /LPLw [ipoyv] | JHHG YROXPH OLPLW  KRXU SHULR

WRUI
., 00 |

8QDFFRXQW H|a®rs 8QDFFRXQWHG FKDQJH PRQLWRU ,I WKH EXON YWRUL

&KDQJH 7LPHRXW JUHDWHU WKDQ WKH OLPLW GXULQJ WKLV WLPH SHUL

JH 80Q

/IRZ /[HYHO $PPRQLU /IRZ OHYHO DOHUW IRU EXON FKORULQH VWRUDJH 80Q
XVHU GH¢{QHG

V DQ

7DQN 6HQVRY 8qQLwv |  |u 1 | 8VHU GH¢QHG 6WULQJ IRU 7DQN 6HQVRU 8¢

U 7DQ

7DQN 6HQVR 8VHU GH¢QHG )ORDWLQJ SRLQW KLJK OLPLW
YDOXH OLQHDU

KORU|

%XON &KORULDH PLQ 8VHU GH,QHG )ORDWLQJ SRLQW ORZ OLPLW IR[U %XC
LQSXW YDOXH OLQHDU

OLPL

CoxON $PPRQUD sqLwv] w1

8VHU GH¢{QHG 6WULQJ IRU %XON $PPRQLD
U % XC

%XON $PPRQLUD 00] 8VHU GH¢{QHG )ORDWLQJ SRLQW KLJK O|LPLW

VFDOH LQSXW YDOXH OLQHDU
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Overview

The ResidualHQ system has a profound impact on the operation of a tank requiring a systematic tuning process that pro-

vides the best opportunity for sustained disinfectant residual management. Many factors may impact operational settings,

VXFK DV LQLWLDO GLVLQIHFWDQW OHYHOV DQG UDWLRYVY ZDWHU DJH WDQN SL
not required during routine start-up operations, the following steps should be taken upon initial placement of the equip-

ment.

Step 1 — Begin Sampling

Prior to the addition of chemical to the tank, or even mixing, the ResidualHQ should be given time to sample the water for
a suggested duration of one hour. During this time the online analyzers are given time to stabilize, and should then be cal-
ibrated, by manually measuring Total and Free Chlorine residuals. In the case of chloraminated systems, Monochloramine
DQG JUHH $PPRQLD WHVWYV DUH DOVR EHQH¢{(FLDO IRU PRUH DGYDQFHG WXQLQ

Step 2 — Begin Mixing

Once initial residual tests are concluded, the mixer(s) should be turned “ON”. The addition of an active mixer will likely
FDXVH D WHPSRUDU\ LQFUHDVH LQ FKORULQH GHPDQG UHVXOWLQJ LQ D UHVL
always possible the mixer should be allowed to operate for 24 hours in order for chlorine demand to stabilize.

Step 3 - Begin Corrections

The system is loaded with default settings for Automated Management. However, at a minimum the following settings

VKRXOG EH FRQ¢{¢UPHG SULRU WR VWDUWLQJ RSHUDWLRQ DW D VSHFL¢{¢F WDQN
. 5HVLGXDO 7DUJHW '"HVLUHG FKORULQH UHVLGXDO OHYHO

. '"HFUHDVH 7KUHVKROG 'HFUHDVH LQ UHVLGXDO SULRU WR DFWLRAQ

. JHHG 5DWH 5DWH DW ZKLFK GLVLQIHFWDQW LV IHG

« )HHG 'XUDWLRQ 'XUDWLRQ GLVLQIHFWDQW LV IHG GXULQJ FRUUHFWLRQ

. '"HWHUPLQDWLRQ :DLW 7LPH /HQJWK RI WLPH DIWHU WKH FRQFOXVLRQ RI GL

The following pages should only be used as a guideline, and should not completely replace prior knowledge or operating
procedures, and is not intended to supersede any existing statutes or laws. A spreadsheet is available that follows the
FDOFXODWLRQV GHWDLOHG EHORZ DQG WKH H[DPSOH IRXQG LQ $SSHQGL[ $ 3¢
for more information.

Step 3.A — Chemical Calculations

In order to calculate required amounts of disinfectants, the strengths of the respective disinfectants used must be known.
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Step 3.B — Correction Amount

,Q RUGHU WR JHW EDVHOLQH VHWWLQJV WKH FRUUHFWLRQ DPRXQW ZLOO EH
,QFRPLQJ :DWHU 5HVLGXDO &RQFHQWUDWLRQV
2XWJRLQJ :DWHU 5HVLGXDO 7DUJHW

- Daily Usage or Flow (Millions of Gallons Per Day, MGD)
7DQN 9ROXPH RU 6L]H OLOOLRQV RI *DOORQV O0*

6LQFH XVDJH LV JHQHUDOO\ F\FOLFDO RYHU D KRXU SHULRG ZH GH¢QH 20ORZ
&RQYHUVHO\ 3KLJK WXUQRYHU’" LV GDLO\ ARZV H[FHHGLQJ WKH WDQN YROXPH

If the incoming water is generally at the Target Residual level, the Desired Increase (Eq. 3) should be equal to the residual
loss that typically occurs in the tank. The system must have the capacity to increase all water by the Desired Increase

(T $GGLWLRQDO FDSDFLW\ LV DOVR UHFRPPHQGHG DV WDQN VSHFL¢(F IDF\
rates, etc. may impact chlorine demand. As a starting point, 30% additional capacity may be used for many applications.

For initial settings, this daily volume should be distributed into 2-4 Corrections Per Day.

- If low turnover, or incoming water is generally “good” (close to or above target residual), less reactive dosing may
be used (lower number of corrections)

- If high turnover and incoming water has low residual, more reactive dosing will be required (higher number of
corrections)

- At this point, a check should be made to ensure the incremental correction amount is deemed acceptable by the
operator. If the amount is too high, increase the number of corrections to lower the incremental correction amount.

Once an acceptable incremental volume is found, the Feed Rate and Feed Duration (Eqg. 7) may be set. For standard
units, a starting Feed Rate of 1.25 GPH may be used. This is approximately equal to 50% of the standard unit's capacity,
DQG DOORZV AH[LELOLW\ LQ IXUWKHU WXQLQJ
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Step 3.C — Determination Wait Time

7KH '"HWHUPLQDWLRQ :DLW (T WLPH LV WKH OHQJWK RI WKH WLPH WKH V\VYV
outcome. Using values found in the previous step (3.B)

Step 3.D — Decrease Threshold

The Decrease Threshold (Eq. 9) is how far the system will let the monitored residual drop from the Target Residual setting
prior to beginning disinfectant feeds. For an initial value, the Residual Increase (Eg. 6) value calculated above may be
used along with a percentage of recovery.
&KORULQDWHG 5HFRYHU\ 3BHUFHQWDJH
o Inchlorinated systems larger corrections are acceptable since we do not have to worry about additional
chemical reactions as in the case of chloraminated systems
&KORUDPLQDWHG 5HFRYHU\ 3BHUFHQWDJH
R 6PDOOHU LQFUHPHQWY DUH EHQH¢{FLDO VLQFH WKH REMHFWLYH LV
and negatively impacting the existing residual levels

Step 4 - Continued Tuning

2QFH WKH V\VWHP KDV PDGH VHYHUDO FRUUHFWLRQV WKH '"HWHUPLQDWLRQ :D
RI WKH WDQN DFFRXQWLQJ IRU PL[LQJ ¢OO F\FOHV XVDJHV HWF $GMXVWPH
ZLWQHVVHG DIWHU HDFK FRUUHFWLYH DFWLRQ )RU PRVW DSSOLFDWLRQV 'HW
until residuals have stabilized after the conclusion of a feed, with a minimum of 1 hour.

6LQFH WKH '"HWHUPLQDWLRQ :DLW 7LPH ZLOO QRZ EH D NQRZQ YDOXH EDVHG R
to further tune the corrective settings of the unit. At this point, Daily Volume (Eg. 4) may be updated if conditions have

changed. This will be used to determine an updated Feed Duration (Eq. 10) as a function of the matched Determination

:DLW 7LPH DV ZHOO DV DQ XSGDWHG '"HFUHDVH 7KUHVKROG (T
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Step 4 - Continued Tuning

7KH UHVXOWLQJ VHWWLQJY DERYH FDQ DOVR EH FKDQJHG E\ DOWHULQJ WKH %
FKDQJLQJ WKH '"HFUHDVH 7KUHVKROG (T +RZHYHU GXULQJ WKHVH DGMXVW
OLQLPLILQJ '"HWHUPLQDWLRQ :DLW 7LPH DOORZV WKH V\VWHP WR EH PRUH
- Decrease Threshold does not necessarily need to be updated when the Feed Duration is updated, but doing so will
help ensure the responses are made at appropriate levels

Additional Parameters

- Recovery Threshold
R OD\ EH XVHG WR FKDQJH UHFRYHU\ FKDUDFWHULVWLFV 6\VWHP ZLO
the residual target, making an “acceptable recovery”. This may be used to mitigate overshoot, or decrease
VHQVLWLYLW\ RI WKH V\VWHP 'HIDXOW VHW DW SSP EXW PD\ EH
used, and mixing turnover times.
- Crossover Target
R ,Q KLIJK XVH VLWXDWLRQV ZKHUH UHFRYHU\ WLPH LV OLPLWHG D &U
at a residual level equal to or less than the boost potential of the incoming water, as determined by manual
analysis of typical incoming free ammonia concentrations, or set below the point at which a “dip” or decrease
in residual is typically withessed during recovery.
- Determination Hysteresis
0 The length of time the system waits after crossing a threshold during recovery (Crossover Target, Residual
Target) before checking for false positive.
&RQ,UPDWLRQ :DLW
o During recovery to a target, the residual must remain above a threshold for at least this length of time to be
considered valid. If the residual drops below the Recovery Threshold in the window, the system will resume

previous corrective actions.
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The ResidualHQ controller comes standard with Modbus RTU (RS-485) serial communication capabilities. The controller
operates as a slave device, supporting the following function codes: Read Holding Registers (0x03), Write Single Holding
Register (0x06), and Write Multiple Holding Registers (0x10). Read capabilities are always available, while Read/Write is
access-protected and must be enabled locally inunder &8 RQ ¢ JXUH ! 6\VWHP | 5 HWR\Widrniaddn Eeitihg to
WKH ORGEXVY SURWRFRO DQG VSHFL,FDWLRQ FDQ EH IRXQG DW ZZZ PRGEXV RL

I L

|6 | +5vDC (240mA max.)
o

/HIW 7HUPLQDWLQJ GHYLFH ELDV 21
5LJKW 1RQ WHUPLQDWLQJ GHYLFH E

ORGEXV VSHFL¢{(F SDUDPHWHUV FDQ EH |RRQG JOXRAD D ONWIMARVKH +0, XQGHU
« L,IORGEXV 57(@8layé address) is changed, ORGEXV 578 5AORWCEGEH SUHVVHG WR SURFHVV
change.

9DOXHV SURYLGHG DUH XQVLJQHG ELW LQWHJHUV ZLWK YDOXHV UDQJLQJ IL

numbers (H [ ) a scaling factor is used.
¢ Read values should be divided by the Scale given in the Modbus Parameter Tables (H [
e Likewise, written values should be multiplied by the Scale prior to sending the command ( H [ ).

,Q FHUWDLQ LQVWDQFHY UHJLVWHUY DUH UHSRUWHG DV KH[DGHFLPDO GHQRYV
Additionally, certain registers indicate relevant information through bit positions.

e For example, a value of 0x0070 (decimal 112) represents a Standby status in several modes of operation.

e 6LPLODUO\ %LW PD\ UHSUHVHQW D YDOYH SRVLWLRQ RU DUHD VSHFL¢(F H
* Boolean values are reported as 16 bit integers where: True == 0x0001 and False == 0x0000.

,] DQ LQYDOLG RU RXW RI UDQJH ZULWH YDOXH LV DWWHPSWHG WKH FRPPDQ!
value.

5HILVWHU VSHFL¢F LQIRUPDWLRQ PD\ EH IRXQG LQ WKH ORGEXVY 3DUDPHWHU 7
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Name Addr. R/W Setting Range Mult. Units Description
System Operational |1 R 0x00XX [Automated Management 1 System Operational Mode. Low byte mode-specific status. See mode
Mode - specific registers for more information.
0x10XX [Manual Dosing
0x30XX |Maintenance
0x60XX |Transition
O0Xx8FXX |Error
System OK 2 R 0 1 Overall system status. If set, the system is capable of feeding/dosing
chemical.
1
Residual Range 3 R 0 1 Residual level is above target, or Automated Management Mode is
1 actively working to increase residual level.
Warning Word 4 R Bit5 Monitored Tank Low Level 1 Each respective bit indicates the recognized warning. Useful for
- - debugging/further investigation. If zero, system does not recognize
Bit 4 Bulk Ammonia Low Level warnin
g.
Bit 3 Bulk Chlorine Low Level
Bit 2 Volume Limited (Over)
Bit 1 Loss of Circulation Detected
Bit 0 Loss of Flow Detected
Error Word 5 R Bit 10 Total Chlorine Out of Range 1 Each respective bit indicates the recognized error. Useful for
- - debugging/further investigation. If zero, system does not recognize error.
Bit 9 Operation Mode Error
Bit 8 Degassing Routine Error
Bit 7 Loss of Flow Error
Bit 6 Unaccounted Bulk Storage Loss
Bit 5 Circulation Error
Bit 4 Sample Pump Error
Bit 3 Mixer Error
Bit 2 Chemical Feed Error
Bit 1 Chlorine Valve Error
Bit 0 Ammonia Valve Error
Output Word 6 R Bit 5 Return Pump Motor 1 Each respective bit indicates the status of the controller output. Useful for
- debuggin/further investigation.
Bit 4 Sample Motor
Bit 3 Mixer Motor
Bit 2 Motive Valve Select
Bit 1 Chlorine Valve Select
Bit 0 Ammonia Valve Select
Automated 7 R 0x0000 |Continuously Monitoring Water Quality 1 Automated Management Mode Status. Low byte. Will not take action until
Management Mode — - Data Establishment has occurred. Behavior and action setpoints
Status 0x0020  |Transition to Chlorine Feed controlled by additional registers.
0x0021 |[Feeding Chlorine
0x0025 |[Det. Wait Period After Chlorine Feed
0x0030 |Transition to Chloramine Feed
0x0031 [Feeding Chloramine
0x0035 |Det. Wait Period After Chloramine Feed
0x0070 |[Standby
0x0075 |Data Establish. Wait Period
0x008F |Error Detected
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Name Addr. R/W Setting Range Mult. Units Description

Auto. Time 8 R 10 Mins [Time remaining for current Automated action
Manual Dosing Mode|(9 R 0x0000 (Inactive 1 Manual Dosing Mode Status. Low byte. Requires rising edge transition of
Status Enable Dose register.

0x0010 |Queue

0x0020 |[Flush Transition (Pre-dose)

0x0031 [Dosing Ammonia

0x0032 [Dosing Chlorine

0x0033 [Dosing Chloramine

0x0050 ([Flush Transition (Post-dose)

0x0060 [Complete

0x0070 |[Standby

0x008F |Error Detected

Manual Dose Vol. 10 R 100 |Gals |Volume remaining for current Manual Dosing action
Maintenance Mode |11 R 0x0000 |Inactive 1 Maintenance Mode Status. Low byte. Valve settings and pump control set
Status with Maintenance Setting register

0x0010 [User Selection

0x0070 |Standby

0x008F |Error Detected

Control Residual 12 R 1000 [ppm [Recent Chlorine Residual Average
Remote Enable 13 R 0x0000 1 Bit signifying if remote control (i.e. Modbus) is currently allowed. If
enabled, Maintenance Mode cannot be used.
0x0001
Last Dose Date 14 R 0XxMMDD 1 Last dose date. Upper byte month. Lower byte day of month.
Last Dose Time 15 R OXHHMM 1 Last dose time. Upper byte hour. Lower byte minute.
Last Dose Mode 16 R 0x0000 |Automated Management 1 Last dose mode

0x0010 ([Manual Dosing

Last Dose Type 17 R 0x0000 ([None 1 Last dose chemical type

0x0010 |Ammonia

0x0020 |Chlorine

0x0030 |Chloramine

Last Dose Chlorine |18 R 100 |Gals |Volume of last recorded chlorine dose
Last Dose Amm. 19 R 100 [Gals [Volume of last recorded ammonia dose
Sample Current 20 R 1000 |Amps |Sample Pump motor current
Mixer Current 21 R 1000 [Amps [Submersible Mixer motor current
Daily Chlorine 22 R 100 |Gals |Total daily volume (from 00:00) of chlorine injection
Daily Ammonia 23 R 100 |Gals |Total daily volume (from 00:00) of ammonia injection
Param. Ch. ID 24 R 1 Modbus Register Address of the last Parameter Changed
Param. Ch. Value 25 R X X Modbus Register Value of the last Parameter Changed
Low Lvl Chlorine 26 R 0x0000 1 Bit signifying if a low level has been detected with the Chlorine Bulk
Storage
0x0001
Low Lvl Ammonia 27 R 0x0000 1 Bit signifying if a low level has been detected with the Ammonia Bulk
Storage
0x0001
Low Lvl Tank 28 R 0x0000 1 Bit signifying if a low level has been detected with the Monitored Tank
0x0001
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R/W  Setting Range Mult. Units Description

Analog Input Spare |31 R NA Value for spare analog input on PLC

Total Vol. Chlorine |32 100 |Gal |Total volume of chlorine injection

Total Vol. Ammonia |33 100 |Gal |Total volume of ammonia injection

| W =D

Free Chlorine 34 1000 |ppm |Free Chlorine Residual Recent Average
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Name Addr. R/W Default Setting Range Mult. Units Description

Circulation Pumps (51 R/W |0 0 1 Sample and Return Pump Control.
1
Tank Mixer 52 R/W |0 0 1 Must be On to allow dosing.
1
Reset Motors 53 R/W |0 0 1 Sample, Return (VFD), Mixer
1
Mode Select 54 R/W |0x0020 [0x0000 |Automated Management 1 Low byte. Due to self flushing, cleaning, and draining of system station may not

immediately transition to selected mode. Maintenance is disabled if Remote Enable is
high, which is set locally via the HMI under Config. > Internal Parameters

0x0010 |Manual Dosing

0x0020 [Manual Feed

0x0030 [Maintenance

Reset Modes 55 R/W |0 0 1 Reset Modes (All)
1
Reset Memory 56 R/W |0 0 1 Reset Memory (All)
1
Residual Target 57 R/W |3.000 (0.00 1000 |ppm [Desired chlorine residual setpoint (ppm). See manual for more detailed information
5000 regarding residual targets and recovery thresholds.
Crossover target 58 R/W |3.000 (0.00 1000 |ppm |Desired crossover setpoint (ppm). See manual for more detailed information regarding
residual targets and recovery thresholds.
20.00
Chloramine 59 R/W |0 0 1 Chloramines will exclusively be used to recover to residual setpoint
Override
1 1
Enable Dose 60 R/W |0 0 1 Enable manual chemical dose.
1
Chemical Type 61 R/W |0x0000 [0x0000 |[None 1 Desired chemical type for Manual Dosing or Feed Modes
0x0010 [Ammonia
0x0020 [Chlorine
0x0030 [Chloramine
Dose Amount 62 R/W |0 0.00 100 |Gals |Desired dose amount for Manual Dose or Feed. Dosing or Feed will be disabled if
Volume Limit is reached
330.00
Continuous Dose (63 R/W |0 0 1 Allows manual dose to continuously dose (feed) selected chemical. Limited by Daily
0 Volume Limit settings.
Maint. Setting 64 R/W |0x0000 (Bit 2 Ammonia Select Valve 1 Setting each respective bit (low byte) will enable each output. Will not allow user to
- - select chlorine and ammonia simultaneously. Actuation timeout occurs after 30 seconds
Bitl  |Chlorine Select Valve of no change on chemical valves, and will clear all after 3 minutes.
Bit0 Motive Select Valve
Trending Data 65 R/W |1 0 1 Mins |System will register trending and logged values at this interval.
Register Period
32767
Residual Trend 66 R/W |5 0 1 Number of recent data points to be averaged and used for trending data determinations
Points
32767
Data Establish. 67 R/W |30 0 1 Mins |Length of time system waits once in Automated Management for readings to stablize
Duration before acting
32767
Action Timeout 68 R/W |720 0 1 Mins |If last dose was not made within this timeout duration, prior actions will not be
considered (for Automated Management decisions)
32767
Feed Duration 69 R/W |30 0 1 Mins |Amount of time the system will feed a chemical before stopping to wait and see the
5767 effect (for Automated Management decisions)
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Name Addr. R/W Default Setting Range Mult. Units Description
Determination Wait |70 R/W |240 0 1 Mins |Amount of time after system has stopped chemical feed before making trend or
Time 5767 threshold determination (for Automated Management decisions)
Determination 71 R/W |5 * 1 Mins |Number of minutes system waits before checking if threshold crossing was false
Hysteresis — positive. Setting must be greater than the Trending Data Register Period, and less than
Confirmation Wait.
Confirmation Wait (72 R/W |45 0 1 Mins |Number of minutes a threshold crossing must hold before determination is considered
" complete. Setting must be less than Determination Wait Time.
Descrease 73 R/W ]0.500 (0.000 1000 |ppm [When chlorine residual drops below this point, system will take action (for Automated
Threshold " Management decisions). Setting must be less than Residual Setpoint.
Recovery 74 R/W ]0.150 (0.000 1000 |ppm [When chlorine residual increases above this point, system will consider setpoint
Threshold — reached (for Automated Management decisions). Setting must be less than Decrease
Threshold.
Recovery Attempt |75 R/W |3 0 1 Number of attempts Automated Management will make to recognize a residual increase
Limit
32767
Breakpoint 76 R/W |0.500 [0.00 1000 Ratio of Free Chlorine to Total Chlorine. When this limit is exceeded, the system
Threshold 100 considers a Breakpoint Location detected (for Automated Management decisions)
Flow Rate 77 R/W |1.000 (0.00 1000 |GPH [Flow rate of the set/commanded chemical.
2.50
Feed Ratio 78 R/W (4.200 |0.00 1000 Ratio of CI2:NH3-N
5.00
Ratio Factor 79 R/W |1.630 [0.00 1000 Ratio of ( Wt. NaClO (Ibs/G) * % Avail. CI2):(Wt. LAS (Ibs/G) * % Avail. N)
10.00
Motor Current Limit |80 R/W |10 0 1 % Over/Undercurrent Limit for Sample Pump and Mixer
100
Sample Current 81 R/W |12.000 (0.00 1000 |Amps [Sample Pump motor typical operating current
Setpoint
20.00
Mixer Current 82 R/W |12.000 (0.00 1000 |Amps [Submerisble Mixer motor typical operating current
Setpoint
20.00
Daily Volume Limit |83 R/W |12.000 (0.00 1000 |Gals |Once this limit is reached, the system will no longer allow itself to feed until the next
Chlorine day.
330.00
Daily Volume Limit |84 R/W |12.000 (0.00 1000 |Gals |Once this limit is reached, the system will no longer allow itself to feed until the next
Ammonia day.
330.00
Unaccounted 85 R/W |10.00 (0.00 100 |% Bulk storage monitor. If the storage sensor reports an unaccounted change (no dosing)
Change Limit in the set period the system will report an error.
100.00
Unaccounted 86 R/W |15 0 100 |Hrs |Bulk storage monitor. If the storage sensor reports a change greater than the limit
Change Timeout > during this time period, the system will error.
Unaccounted 87 R/W |0 0 1 Bulk storage monitor. Resets the memory buffer in the event of tank fill, drain, etc.
Change Clear 0 Buffer is also cleared with Memory Reset.
Low Level Alert 88 R/W |15 * 100 Alert when external sensor signal is below setting. Limits set locally at HMI with MIN
Chlorine " and MAX limit settings when configuring sensor.
Low Level Alert 89 R/W |15 * 100 Alert when external sensor signal is below setting. Limits set locally at HMI with MIN
Ammonia " and MAX limit settings when configuring sensor.
Low Level Alert 90 R/W |15 * 100 Alert when external sensor signal is below setting. Limits set locally at HMI with MIN
Monitored Tank " and MAX limit settings when configuring sensor.
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Name Addr. R/W Default Setting Range Mult. Units Description

Degas Enable 91 R/W |1 0 1 Enable the degassing scheme. Exercises valves to mitigate gas accumulation in lines,
valves, etc.
1
Min. Chlorine 92 R/W |1 0 1000 |ppm [Minimum setpoint for Total Chlorine level alarm
Alarm Setpoint
65,535
Max. Chlorine 93 R/W |1 0 1000 |ppm [Maximum setpoint for Total Chlorine level alarm
Alarm Setpoint
65,535
Bulk Chlorine Level (94 R/W |1 0 10 Bulk Chlorine tank level
65,535
Bulk Ammonia 95 R/W |1 0 10 Bulk Ammonia tank level
Level
65,535
Monitored Tank 96 R/W |1 0 10 Monitored tank level
Level
65,535
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,| D 86% ADVK GULYH PLQ *% PDJ *% LV LQVHUWHG LOQOWR WKH UHDU RI WKI
¢OHV W[W ORJV WR UHFRUG V\VWHP RSHUDWLRQDO GDWD 8S WR HYHQW:'
DUH UHFRUGHG LQ WKH $ODUP /RJ (DFK LV PDQDJHG LQ D FLUFXODU IRUPDW

S7TLPHBWULQJILPH RI (YHQW 30VJI3URARJHIDUG

39DOLGLW\! 9DOLG (QWU\ 30VJ&ODVV’ :DUQLQJ (UURU

S7TLPH6WULQMWLPH RI (YHQW

+ 3ULRU WR UHPRYDO RI WKH 86% ADVK GUL YlbcallBgStemat % DR H &ORQ ¥ JK\USUHBAV

e /RJV ZLOO DXWRPDWLFDOO\ VWDUW XSRQ V\VWHP VWDUWXS UHVWDUW +RZ
UHVWDUWHG RQFH WKH 86% LRFID@VHHRINPHEFWSE ERQVUFUH ! 6\VWHP

+ $ODUP /RJ HQWULHYVY DUH DY®PDLOIBE @R QR W RUH Z4.@D UDPW

* (YHQW YDULDEOHYV DQG :DUQLQJ $ODUP LQGLFDWRUV DUORCEYXDYL ODEDMHM K UP
IRU PRUH LQIRUPDWLRQ

9DOXHV VDYHG DV HLWKHU ELW ARDWLQJ SRLQW VLQJOH SUHFLVLRQ QXPEH
VFDOHG DFFRRGEXRY WVMRUDPHWHU 7DEOHV

(YHQW /RJ $ODUP /RJ
e 5HVLGXDO &KORULQH « :DUQLQJ &RGH
e 2SHUDWLRQDO ORGH « (UURU &RGH

e /DVW 'RVH $PPRQLD

e /DVW 'RVH &KORULQH

e 2XWSXW &RGH

e 3DUDPHWHU &KDQJH ," DQG 9DOXH
e ,' ORGEXV 5HIJLVWHU $GGUHVV
e 9DOXH ORGEXV 5HJLVWHU 9DOXH
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The table below summarizes system Errors. The following will stop any active chemical feeds, and disable future chemical
IHHGV XQWLO WKH VSHFL¢{¢F HUURU LV FOHDUHG

Feed Controller Error

Sample Pump Error

102

104

Rinse Valve actuation cannot
EH FRQ¢{¢UPHG

Monitored current is out of
range (over/undercurrent)

Valve Motor Failure/Valve
Seized

Limit Switch Failure

Current Limit Nuisance Trip

Attempt to manually (Maintenance
Mode) actuate the Rinse Valve, and
observe indicator on top of valve. If
appears to be functioning, likely a
failed limit switch.

Current Limit setpoint is incorrect, or
too restrictive. Default of 10%.

High or low line voltage

Monitor incoming source power

Locked rotor or bound pump

Contact Ixom Watercare, Inc. for
further troubleshooting
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The table below summarizes system Errors. The following will stop any active chemical feeds, and disable future chemical
IHHGV XQWLO WKH VSHFL¢{F HUURU LV FOHDUHG

JORZ 9HUL¢FD

MOR

@HUWUBEDWLRQ VFK
FRQ;UP SURSHU A

HLEcK ofND @& Bb¥ek from
Rsngor

9LVXDOO\ LQVSHFW UHV
YHUL{;FDWLRQ VHQVRU §
also verify input to controller by

viewing Base > Operate >

Maintenance or Base > Admin > I/O.

LQHV

SHFW
b DG G C

Low/High Flow Condition

9HULI\ ARRGHG VXFWLR
inputs. When actively feeding
chemical, the Rinse Pressure
Regulator should be adjusted so the
5LQVH 9DOYH UHSRUWYV
approximately 7.5 GPH.

D WR |

ARZ Y

Incorrect Feedback

Possible plugging, or other sensor
issue. Contact Ixom Watercare, Inc. for

further troubleshooting.

©2023 IXOM Watercare Inc. | www.ixomwatercare.com | 866 - 437 - 8076 | watercare@ixom.com

10351_20221220

ControlManual_ResidualHQ_10380_20221221 - 29



The table below summarizes system Warnings. The following may self-correct, but could adversely impact system

performance.

Loss of Circulation
Detected

Low Bulk Chlorine
Level Detected

Low Monitored Tank
Level Detected

System has momentarily lost

circulation

Level reported is below alert
setpoint

305 | Level reported is below alert
setpoint

, FDW |
Non-critical warning If issue persists, or becomes more
frequent, could signify issues with Pre-
Mix Tank, Sample Pump, or Return
Pump. See Maintenance documenta-
tion for more details.
UHFH(
Low level in chlorine bulk
tank OHYHO LV QRW GXH WR PHDN)
necessary.
Incorrect settings/scaling Check sensor/transducer scaling, and
factors thresholdsat % DVH ! & RQ¢JXUYH ! 'D
OHDN®
H!'D

Low level in monitored tank Non-critical warning. Ensure low
OHYHO LV QRW GXH WR PHDN

necessary.
Incorrect settings/scaling Check sensor/transducer scaling, and
factors thresholdsat % DVH ! &RQ¢JIJXUYH ! 'D
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Nationwide Installation & Service
EVERYONE DESERVES GREAT CUSTOMER SUPPORT

Ixom Watercare earns customer trust with unparalleled service
VWDUW WR ¢QLVK (YHU\ GHSDUWPHQW |[LQ ,[RP LV GHGLFDWHG W
VXSSRUW RI RXU &XVWRPHUVY DQG WKH LPSURYHPHQW RI ZDWHU -
&RPSOHWH OLIH F\FOH VXSSRUW LV PXFK PXFK PRUH WKDQ D UH!
SKRQH FDOO RU DQ HPDLO ,W FHQWHUV DURXQG GLUHFW DHFHVY\
communication to those who can help when help is needed from
WKH EHIJLQQLQJ RI D SURMHFW WKURXJKRXW WKH OLIH RI WKH HT

ABOUT IXOM

Ixom combines innovative water quality solutions with top notch manufacturing and nationwide
LQ ¢HOG VHUYLFH FDSDELOLWLHV WR FUHDWH WUXVWHG IX0OO FlI

We design and manufacture many trusted brands including GridBee: 6 ROD:U®HH DQG
ResidualHQ: IRU XVH DFURVV WKH ZDWHU TXDOLW\ VSHFEWUXP 7KLV |
'LVWULEXWLRQ 7TUHDWPHQW :DVWHZDWHU 7UHDWPHQW DQG /DNH

Ixom has thousands of installations and is an industry-leader solving water quality problems across
WKH 8QLWHG 6WDWHYVY &DQDGD DQG WKH ZRUOG

Contact us today to discuss your water quality and service needs.
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