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Pretface

These operating instructions are protected by copyright.
Rights resulting thereof, particularly reprint, photo-mechanical
or digital post-processing or reproduction, even in parts are
only allowed with the written consent of Thermo Fisher
Scientific. This regulation does not apply to reproductions for
in-plant use. The contents of this operating instructions
manual may change at any time and without any prior notice.
In case of conflicting translations into foreign languages, the
English-language version of these operating instructions shall
be binding.

Read through the information given in these operating
instructions on installing and operating the system before you
begin installation and use of your “Ammonia Analyzer”. This is
of particular importance, as we, the manufacturer, do not
assume any liability for damage due to incorrect operation or
use of the system other than the intended use.

Thermo Fisher Scientific Inc. provides this document to its
customers with a product purchase to use in the product
operation. This document is copyright protected. Any
reproduction of the whole or any part of this document is
strictly prohibited, except with the written authorization of
Thermo Fisher Scientific Inc. The contents of this document
are subject to change without notice. All technical information
in this document is for reference purposes only. System
configurations and specifications in this document supersede
all previous information received by the purchaser.

Thermo Fisher Scientific Inc. makes no representations that
this document is complete, accurate or error-free and
assumes no responsibility and will not be liable for any errors,
omissions, damage or loss that might result from any use of
this document, even if the information in the document is
followed properly.

This document is not part of any sales contract between
Thermo Fisher Scientific Inc. and a purchaser. This document
shall not govern or modify any Terms and Conditions of Sale,
which Terms and Conditions of Sale shall govern all
conflicting information between the two documents.

Orion 8010cX Ammonia Analyzer

Legal Information

Note: Specifications, terms and pricing are subject to
change. Not all products are available in all countries. Consult
your local sales representative for details.

Important Licensing Information: This product may be
covered by one or more Limited Use Label Licenses. By use
of this product, you accept the terms and conditions of all
applicable Limited Use Label Licenses.

Warranty Information

Thermo Fisher Scientific warrants to the original purchaser of
any new merchandise that all items will be free of defects in
material and workmanship for the periods set forth below,
when used under specified and normal operating conditions,
in accordance with the operating limitation and procedures
given in the instruction manuals, and when not subjected to
accident, alteration, abuse or misuse of Thermo Fisher
Scientific’s products in unspecified applications, for
unauthorized procedures, or with third-party products may
void the warranty.

Thermo Scientific’s instruments are warranted as follows:

All parts in contact with the sample for a period of ninety (90)
days from the date of installation. Sample must be chemically
compatible with parts ordered with the product. If parts are
not compatible or if a question exists regarding compatibility,
notify the factory before placing the product in service to
maintain the warranty.

Parts not in contact with sample for a period of 12 months
from the date of installation or 15 months after the date of
shipment.

Tubing for a period of thirty (30) days under normal operation.

THE WARRANTIES DESCRIBED ARE EXCLUSIVE AND IN
LIEU OF ALL OTHER WARRANTIES WHETHER
STATUTORY, EXPRESSED OR IMPLIED. ALL OTHER
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, AND ALL OTHER WARRANTIES
ARISING FROM COURSE OF DEALING OR USAGE OF
TRADE, EXCEPT TITLE, ARE HEREBY OVERRIDDEN AND
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EXCLUDED. NO LIABILITY SHALL ATTACH TO THERMO
SCIENTIFIC EITHER IN CONTRACT OR IN TORT, FOR ANY
PERSONAL INJURY, DEATH, DAMAGE TO PROPERTY,
LOSS OF PROFITS, DAMAGES, COSTS, CHARGES,
LIABILITIES OR EXPENSES, WHETHER DIRECT OR
INDIRECT, CONSEQUENTIAL OR OTHERWISE, WHICH
ARISE OUT OF OR IN CONJUNCTION WITH THE SALE OR
USE OF THISPRODUCT.

The sole and exclusive remedy of the customer is the return of
defective components or sub-assemblies to Thermo Fisher
Scientific for repair or replacement or, at Thermo Fisher
Scientific’s option, refund of the purchase price. For the most
current warranty information,

visit www.thermofisher.com/water.

Warranty on Shipments /
Returns / Adjustments

A warranty claim must be made promptly and must be
received during the applicable warranty period by Thermo
Fisher Scientific or your authorized Thermo Fisher Scientific
distributor. If it becomes necessary to return a product for
repair and / or adjustment, prior authorization from Thermo
Fisher Scientific or your Thermo Fisher Scientific- authorized
distributor must be obtained. Instructions as to how and
where these products should be shipped will be provided by
Thermo Fisher Scientific or your Thermo Fisher Scientific-
authorized distributor.

Any product or component returned for examination and / or
warranty repair shall be sent to Thermo Fisher Scientific in
MA, or any of their authorized representatives. All items must
be returned at the customer’s cost (freight prepaid), quoting a
return authorization number that is available from the Service
department. All products or components repaired or replaced
under warranty will be returned to the customer at Thermo
Fisher Scientific’s cost.

In all cases, Thermo Fisher Scientific or your Thermo Fisher
Scientific-authorized distributor has sole responsibility for
determining the cause and nature of failure, and Thermo
Fisher Scientific’s or the distributor’s determination with
regard thereto shall be final. All parts that are replaced under
warranty will become the property of Thermo Fisher Scientific.
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Limited Warranty

Out of Warranty Service

Proceed exactly as for Warranty Service above. If our
service department can assist you by phone or other
correspondence, we will be glad to help at no charge.

Repair service will be billed on the basis of labor and
materials. A complete statement of time spent and materials
used will be supplied. Shipment to Thermo Fisher Scientific
should be prepaid. Your bill will include return shipment freight
charges.

Disassembly by the user is prohibited. Service should only be
carried out by experienced Thermo Fisher technicians.

Repair Facilities and Parts

Thermo Fisher Scientific stocks replacement and repair parts.
When ordering, please describe parts as completely as
possible, preferably using our part numbers. If practical,
enclose a sample photo or drawing.

Orion 8010cX Ammonia Analyzer
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General Information

This manual provides the operation, maintenance,
troubleshooting and other contents of Thermo Scientific™
Orion™ 8010cX Ammonia Analyzer. Read this manual
completely before installing and operating this equipment.
Users must strictly abide by relevant regulations to ensure the
normal operation of the equipment. At the same time, relevant
information can help users use the product correctly and
obtain accurate analysis results.

Safety Measures

The instrument complies with the safety design rules
formulated by international regulatory agencies, and all safety
warnings marked on the instrument must be observed when
using it, otherwise personal injury or even threat to life may be
caused. In order to ensure that the protection provided by this
instrument is not damaged, do not install or operate this
instrument in any way outside the scope listed in this manual.

e Do not use the instrument in any environment not specified
in this manual;

e Before maintenance and internal wiring of the instrument,
the power supply must be disconnected;

e Do not operate the instrument with the door of electrical
cabinet open;

e \Wear protective equipments before changing reagents;

¢ Drinking water or beverages cannot be used instead of
reagents to operate the instrument, which may damage the
instrument.

o All safety labels are attached to the instrument. Refer to
Table 1 for details.

Orion 8010cX Ammonia Analyzer
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Table 1. Safety Precautions

A series of solutions containing various chemicals are used in the instrument. Some
of these substances have potential hazards. Proper precautions must be taken
when handling these chemicals or solutions.

Contact and inhalation of chemicals are dangerous.

You must pay attention to the following points:

e \Wear protective clothing (laboratory clothing);

e Wear protective goggles/face masks and protective gloves;
Warning

e Work in a laboratory with exhaust devices;

e Only glass or Teflon material is used when operating according to the steps in the
User Manual;

o After installation, ensure that all vent holes of used bottle are unblocked;

e Ensure that you have obeyed applicable specifications for accident prevention;

e Substances shall be disposed properly according to applicable local laws and
regulations.

When the product is marked with this symbol, do not touch it to prevent from being

Overheating burned

For recycling, contact the equipment manufacturer, supplier or vendor to obtain
Recycling information on how to return the discarded equipment, electronic accessories and
all accessories for proper disposal.

Indicates a situation which, if not avoided, may cause damage to the instrument or
instruction for special use.

Notice
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Product Overview

Intended use

Orion™ 8010cX Ammonia Analyzer is a product developed
by Thermo Fisher Scientific for on-line detection of ammonia
nitrogen (@ammonia nitrogen, ammonium radical and

ammonia). Its application fields include the following aspects:

1.0n-line detection of conventional wastewater: including
on-line detection of pollution sources, inlet and outlet
detection of sewage treatment facilities, etc.

Specifications

Table 2. Specifications of Orion 8010cX Ammonia Analyzer

2.0n-line detection of surface water: including on-line
detection of water sources, lakes, reservoirs, etc.

3.Industrial process on-line control: for sites where industrial
processes need on-line detection.

4.0n-line detection of drinking water: quality control of
disinfection process and on-line detection of drinking water.

For applications not mentioned above, contact your local
dealer or Thermo Fisher Scientific Inc.

Orion 8010cX Ammonia Analyzer
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Table 2. Specifications of Orion 8010cX Ammonia Analyzer

*Note: In order to ensure the best performance of the instrument, it is recommended that the instrument shall be installed in the
analysis room equipped with air condition within the temperature range of 20°C + 5°C.
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Instrument Size
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Figure 1. Size of Ammonia Analyzer (Unit: mm)

Outlet of Reagent 2 tube Outlet of liquid waste discharge
(when using the refrigerator) tube and deionization water tube

Power line port

Signal line inlet

F Sl : Figure 3. Schematic Diagram of Main Interactive

S NN Interface of Ammonia Analyzer

aC)
1 Positive pressure | . .
/@ :f,‘l!?.i‘zi"n‘g'::f.//_ y 1. Flow cell (optional) 5. Instrument housing

Tt @ — 2. Standard solution bottle, 6. USB port
Reagent bottle

Flow cell
water inlet

(electric ball valve) Overflow port 8

= Discharge port
-[E;L g g g g 3. Mounting panel base plate 7. Touch screen

4. Signal line interface

Note: If a refrigerator is provided on site, the reagent 2 must
be stored in the refrigerator to prolong its service life.

Figure 2. External interfaces of Ammonia Analyzer
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Principles of Operation

Ammonia nitrogen refers to nitrogen existing in the form of
free ammonia (NH3) and ammonium ions (NHy+) in water. It is
a very important indicator for detecting and controlling the
environmental water quality of drinking water, surface water,
municipal sewage, industrial sewage, etc. It is also an
important water quality parameter for water quality detection.

Orion 8010cX Ammonia Analyzer is based on the Salicylate
Colorimetric method. In this measurement technique:
Ammonium reacts with salicylate and hypochlorite ions in the
presence of alkaline condition and catalysts to generate a
blue-green compound. The light absorbed by the blue
complex at a specific wavelength is proportional to the
ammonia nitrogen content. After calibration, the ammonia
nitrogen concentration (unit: mg/L) in the unknown water
sample can be detected.

Metal ions such as calcium, magnesium and iron in water,
sulfides, available chlorine, aldehydes and ketones, pH, color,
and turbidity could interfere with the measurement of
ammonia.

When primary amine exists in water, the test result will be on
the higher side. When water contains reducing substances,
the test result will be on the lower side.

Orion 8010cX Ammonia Analyzer includes the following
systems:

1.Electrical Control System

2.Water Sample Analysis System

The Electrical Control System includes the power supply
module, measurement interface drive panel, and main control
panel, and has the functions of instrument power-on self-test
and fault alarm. Measurement data can be stored; the user
can download data or upgrade the instrument program
through U-disk. The test data can also be transmitted to
external equipment through 0/4 - 20 mA current output or
digital communication (MODBUS or Profibus), and the user
can set the measurement time, measurement frequency, etc.
according to the requirements of measurement.

The Water Sample Analysis System includes the units of
water samples and reagents injection, color reaction, and
measurement analysis. Water samples and reagents are
injected by an injection pump to ensure a higher injection
accuracy. The instrument has implemented an accurate
temperature control on the color reaction process to ensure
completion of the reaction.

8 | Product Overview
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Installation

Unpacking Inspection

Thermo Scientific Orion Ammonia Analyzers is assembled,
tested and packaged with great care.

Report any obvious damage of shipping container to carrier
and hold for inspection. The carrier (not Thermo Fisher
Scientific) is responsible for any damage incurred during
shipment. If any missing or damaged parts are found in these
components, please contact Thermo Fisher or its
representative office immediately.

1.0pen the inner & outer packing, check the product and
accessories according to the packing checklist.

2.The shipping box contains the analyzer, LVD Safety Manual,
Quick Start Guide and User Manual USB drive.

3.Locate the dedicated external power switch or follow local
regulations for power supply.

4.Place the analyzer at a suitable location until installation is
complete.

5.0pen the box and remove the accessories boxes from the
top, See Figure 4

Figure 4. Unpacking the 8010cX Ammonia
Analyzer

—

5. EPE Corner Foam
6. EPE Bottom Foam

Outer Box

Inner Box
Accessories Box
EPE Packing Foam

7. Corrugated Protection Box

D

Orion 8010cX Ammonia Analyzer

Requirements for
Instrument Installation

Basic Requirements for Instrument
Installation

Instructions for instrument handling:

CAUTION: The equipment exceeding 40 Ibs.
should be lifted with the help of two persons
or follow any heavy lifting policies of your
employer has put in place.

e Safe lifting of the analyzer will require two people.

e The analyzer door should not be used during lifting as it will
cause the seal and hinge to become loose.

Selection of installation position:

Refer to the Specifications for the temperature and relative
humidity requirements of the installation environment.

It is suggested to install the instrument in an instrument
housing, a protective case, or an analysis room. The
temperature shall be controlled within 20 +10°C and the
maximum humidity without condensation is less than 95%.

Orion 8010cX Ammonia Analyzer has IP65 protection grade
and can be installed outdoors. However, the installation
position of the instrument must be dry and avoid direct
sunlight, and the temperature variation between day and night
shall not be higher than 10°C / 24h.

Select the location as close as possible to the water sample
source to install the instrument, which can reduce the analysis
delay as much as possible.

The installation of the instrument shall comply with the
following requirements:

The instrument can be hung on the wall through the mounting
bracket, and can also be installed on a worktop or a vertical
cabinet for operation. No matter which installation method is
adopted, it is required to fasten the instrument with screws.
After being installed, the instrument must be secure to avoid
movement during operation.
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Ensure that the selected wall on which the instrument is to be
installed can support at least 4 times the weight of the
instrument (about 40KG);

Enough space should be reserved on the right side of the
instrument to facilitate wiring and placing the liquid waste tank
or deionized water tank.

Enough space should also be reserved on the left side of the
instrument to facilitate door opening, tube laying and wiring.

The instrument should be installed at a position with suitable
height. It is suggested that the screen shall be level with the
operator's line of sight.

Remaining level is required for the installation of the
instrument, and it is recommended to use a spirit level for
leveling.

For the schematic diagram of the instrument installation, refer
to Figure 5.

Note: During installation and operation, when the instrument
door and internal fluid mounting panel are open, there is risk
that the analyzer may fall on its side.

Note: During the installation of the instrument, especially
when installing external cables, do not discard the rubber
sealing covers on the side of the instrument. External cables
need to pass through these rubber sealing covers to maintain
the integrity of the IP65 enclosure. Schematic Diagram of
on-site instrument installation.

10 | Installation

Submerged
@ pump control

C+40C

Figure 5. Schematic Diagram of On-site
Installation of Ammonia Analyzer

1. Submersible pump 7. Liquid waste tubes
(Equipped by user) (2 in total)

2. Manually-operatedvalve 8. Deionized water tube
(Equipped by user) (1 in total)

3. Flow cell (Optional for 9. Liquid waste tanks (2 in

user) total, Equipped by user)
4. Water sample injection  10. Deionized water tank

tube (1, Equipped by user)
5. Ammonia Analyzer 11. Submersible pump

control (Equipped by
user)

Electric ball valve
(Equipped by user)

6. Power supply socket 12.
(Equipped by user)

Note: This instrument needs to be equipped with two liquid
waste tanks, one containing liquid chemical wastes and the
other containing harmless cleaning liquid wastes. The
corresponding tubes should not be interchanged.

Note: Deionized water must be a clear, colorless, odorless
and tasteless liquid, (it should not contain ammonia) and its
resistivity is greater than 2 M Q « cm (megohm « cm).

Orion 8010cX Ammonia Analyzer



Analyzer Mounting Options

Wall Mounting method

Ensure that the firmware on the wall surface has enough load
capacity (at least 4 times the weight of the instrument is
required). The screws on the wall must be strictly selected
and should be suitable for the characteristics of the wall. If the
instrument is damaged due to improper installation, Thermo
Fisher will not assume any responsibility.

For wall mounting, it is recommended to use the

wall-mounting bracket assembly provided in the package. At
first, fix the wall hanging board in the assembly to the wall with
expansion screws, at least 4 expansion screws are needed,
and it is recommended to use more than 6 expansion screws.
Then, take out two hangers from the assembly and fix them at
the corresponding positions on the back of the ammonia
nitrogen detector with M8 screws and gaskets. Finally, the
instrument is secured on already-fixed wall mounting bracket
on the wall surface through a hanging rack already-installed
on back of the instrument. During the installation process, use
a level ruler to ensure that the wall mounting bracket and the
ammonia nitrogen detector are installed to the required level.

Refer to the following Figure 6 on page 09

Orion 8010cX Ammonia Analyzer

@

Figure 6. Schematic Diagram of Wall Mounted

Ammonia Analyzer
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Flow Cell (Flow cell item
. No.
components are optional)

The flow cell is located in the lower left side of the instrument
for water sample collection and filtration.

Name Quantity Specification

Upper
4 cover 1
connector

The components of the flow cells are shown in Figure 7.

6 Pan head 2 M4-40, stainless steel
screw

G1/2 external thread to
8 2 19.5 mm elbow fitting,

Elbow

fitting plastic

Double G1/2 to G1/2 male

10 threaded 1 double threaded
straight straight fitting, stainless
fitting steel

12 Hose 6 Diameter: 14-27 mm,
. . . I tainl teel
Figure 7. Schematic Diagram of Flow Cell FE S1aniess Siee

Components

14 PTFE tape  several

Quantity Specification

Note: PTFE tape shall be applied around the thread to ensure
a seal is formed around the connection.

The entire flow cell is fixed on the side wall of the Ammonia
Analyzer with two M4 x 40 mm screws, as shown in Figure 8.

Flow cell
2 upper 1
cover
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Figure 8. Schematic Diagram of Flow Cell
Installation Position

NOTE

¢ The installation position of the flow cell must be higher than
the water level of the sampling cell.

® The sampling tube shall be inserted into the flow cell and
lower than the overflow port.

e When the flow cell is working, the filter screen shall be
installed inside. Otherwise, the service life of the instrument
may be shortened.

e The filter screen needs to be cleaned regularly to prevent
the filter screen from being blocked to ensure the water
samples enter the Ammonia Analyzer for detection.

e |tis suggested to install a ball valve at the water inlet end to
control the flow rate of the water sample entering the flow
cell.

The design of the flow cell is suitable for two field application
scenarios:

e option one with a proportional sampler

e option two without a proportional sampler

1.External control of water sample incoming and
outgoing (e.g. proportional sampler).

Description of flow cell installation steps:

b.Connect the hose from the
proportional sampler to the
quick connector at the
bottom of the Flow Cell.
The outer diameter of the
hose is @10.

a.Use the 4 X 40 screw in
the accessories to lock
the Flow Cell to the side of
the case.

Orion 8010cX Ammonia Analyzer

c.Insert the steel wire
reinforced hose into the
elbow fitting on the side of
the Flow Cell and lock it
with a clamp. The inner
diameter of the hose is
@19.

d.Unscrew the fitting on the
top of the Flow Cell, insert
the PTFE water inlet tube
of the Ammonia analyzer,
and tighten to prevent the
water inlet tube from
moving.

2.Water sample incoming and outgoing is controlled by
the Ammonia Analyzer

Description of flow cell installation steps: (The electric ball
valve shall be purchased by the user):

a. After unpacking, remove
the plug on the front of the
Flow Cell and the quick
connector on the bottom.

b.Wrap PTFE tape around
the G1/2 to G1/2 externally
threaded stainless steel
double threaded straight
fitting, and screw it into the
threaded hole in the
bottom of the Flow Cell.
Wrap PTFE tape around
the G1/2 male threaded
plastic elbow fitting, and
screw it into the threaded
hole on the front of the
Flow Cell.
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k. Connect the drain tube to  I. Unscrew the flow cell plug

c.Wrap PTFE tape around d.Wrap PTFE tape around

the threads of the G1/2
stainless steel fitting on
the bottom of the Flow
Cell and screw it into the
electric ball valve. The
specific settings of the
electric ball valve are
described later.

the external threads of the
G1/2 1o 20 elbow fitting
and screw it into the
internal threads on the
bottom of the electric ball
valve.

e.Cut a section of steel wire
reinforced hose of about
100 mm and insert it into
the extended fitting at the
bottom of the electric ball
valve and insert it as deep
as possible.

q .
g.Insert the both ends of a
section of steel wire

reinforced hose into the
elbow fitting on the side of
the Flow Cell and the

T-type tee fitting on the
bottom as shown below,

and insert it as deep as
possible.

14 | Installation

. Insert a T-type equal-
diameter tee fitting at the
other end of the steel wire
reinforced hose and insert
it as deep as possible.

1

h.Place the four hose clamps

at the connection of the
T-fitting box steel wire
reinforced hose and tighten
to prevent water leakage.

the T-type equal-diameter
tee fitting. The outlet tube
also uses the steel wire
reinforced hose. The hose
is inserted as deep as
possible, and then it is
locked with a hose clamp
to prevent water leakage.

f

on the top of the Flow Cell,
insert the PTFE inlet tube
of Ammonia analyzer, and
tighten to prevent the inlet
tube from moving.

.

Orion 8010cX Ammonia Analyzer



Electrical Connection

Electrical Basic System

The basic electrical system mainly includes the following
components:

e Measurement interface drive panel (MCB)
e Main control panel (SBC)
e Power supply wiring

Measurement Interface Drive Panel

The measurement interface drive panel is installed inside the
upper cabinet. It mainly performs the driving and
communication functions of various electronic components
required for ammonia nitrogen applications. It is connected to
the main control panel through J22 and transmits the status
of each component to the main panel.

In addition, the measurement interface drive panel also
includes a lot of external interfaces, including (2) 0/4 - 20 mA
output interfaces, (2) digital input interfaces, (2) relay control
interfaces and (1) 0-5 V analog input interface, and

(1) 4 - 20 mA analog input. Refer to Figure 9 for the main
interfaces.

Terminal J23, 124
(left: positive, right: negative)
0/4-20mA output x2

Terminal J22, RS485

7x ndur EndIp (1A “+1d ‘AYT+ ‘AND
‘woyoq 0) o) woxy) Zf ‘If [EUTMID],
A\
\

Terminal J4, J5 (from top to bottom: |
NO, COM, NC), dry contact (relay) x2 “~.

ed
Terminal J39, 0-5V analog input
(from top to bottom: AIN, GND)
Terminal J38, 4-20mA analog input
(from top to bottom: AIN, GND)

Figure 9. Diagram of Main Interface of
Measurement Interface Drive Panel

Description of electric ball valve setting:

The electric ball valve is a stainless steel mini-type electric
two-way ball valve with double internal threads DN15 and
24 V and is installed at the water inlet of the flow cell.

For the installation of the electric ball valve, refer to Figure 10.

Orion 8010cX Ammonia Analyzer

CRO3 (three-wire control mode) wiring diagram
Voltage: DC3-6V/12V/ A/DC9-24V, AC22

Red line  OPEN - POWER

SW
2 Yellow line CLOSE .

<=, Green line

Control

Circuit

Actuator interior Actuator external controller

Figure 10. Diagram of Electric Ball Valve
Installation

1.SW is closed and the valve is open. After arriving in place,
the internal power is automatically turned off and kept in
fully open (straight through) state;

2.SW is open and the valve is closed. After arriving in place,
the internal power is automatically turned off and kept in
fully open (straight through) state;

The cable marked “24 V” and “GND” in the above figure gets
power from J2 on the instrument internal measurement
interface drive panel. The cable marked “COM” and “NO” is
connected to relay #2 (COM and NO of J4). Externally
connected water pump is controlled via relay #1 (J5), as
shown in Figure 9.

For the actions settings before running
(analytical procedure >> pre-running), refer to Table 3:

Table 3. Actions Settings Before Running

On (relay closed,
valve open)

Off (relay open, pump
Off)

2 Relay 2 (ball valve) 0O

4 Relay 1 (pump) 4

Adjust the manually-operated valve at the water inlet to
control the inlet flow at a flow rate that just fills the flow cell up
in 1 minute. Start the automatic measurement of the
instrument.
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Main Control Panel

The components of main control panel are installed on the
rear of the upper cabinet door panel, which is convenient for
user operation. It consists of a core board, an expansion
board and a display screen. The main control panel supports
touch control. The components of main control panel are
connected to the measurement interface drive panel via
RS485 (J8) cable.

Relevant wiring of the main control panel is shown in the
following figure:

Terminal J20,+24V power interface

Terminal J10, Modbus Interface

From left to right: +24V, GND, A, B
Terminal J8, RS485 l

|

SIS €N [BUILLAL, “CHIY “Gf [RUIuLA],

Figure 11. Components of Main control panel

Safety Wiring

e Only trained or authorized technicians are allowed to carry
out electrical wiring and maintenance. Proper operation is
required to avoid ESD (electrostatic discharge), otherwise
the electronic components inside the circuit board will be
damaged due to electrostatic breakdown. Be careful,
measures shall be taken, and ESD shall be grounded.

e |tis suggested that technicians shall release static electricity
on their body before touching any electronic components
(such as the PCB board and its components). For example,
by touching the instrument housing, metal conduit, and
water tube with hands.

Notices before Wiring

e Make sure the power cord is not powered on before
connecting the power supply to the instrument.

e Cut off the power supply previously connected to the relay;

16 | Installation

e |ead the live wire, neutral wire and ground wire to the
power supply terminal in the instrument electrical box, and
pay attention to the position of the fuse;

e |nsert the wire into the corresponding wiring terminal and
tighten the screw;

e All connections must conform to local safety standards.

Notices during Wiring

e Make sure that the instrument is not powered on when
conducting wiring operations;

e Strip off a 6 mm insulation layer of each cable;

¢ |nsert the metal wire after stripping off the insulation layer
into the wiring terminal, and tighten the screw. The
maximum torque for tightening the screw shall not exceed
0.6 nm, meanwhile the maximum pulling force shall not
exceed 20 N;

e The isolation design is applied to the external RS485 and
0/4 - 20 mA interfaces;

e Maximum switching capacity of relay contacts: 250V /2 A
(resistive load).

WARNING: The instrument is not equipped
with a power switch, so the power switch
with the functions similar to that of a breaker
should comply with local safety standards
and must be prepared before final installation.
The circuit breaker must be as close to the
instrument as possible and convenient to be
controlled by the operator. When the
instrument is powered off, there must be a
clear and explicit indication.

All conductors need to have a temperature
resistance of at least 75°C.

Do not power on the instrument until all
preparation work (including reagent
installation, water sample access, etc. is
completed.

Orion 8010cX Ammonia Analyzer



Connection of Power Cord

e The instrument is equipped with three sets of power wiring
terminals in the electrical box (see Figure 12 and Table 4).

e |tis strongly suggested that the user shall install an external
power switch or a circuit breaker box (with leakage
protection) for the instrument to facilitate the operator to
control. In addition, the instrument must be powered off
during maintenance operations such as reagent
replacement.

e The instrument power cord is designed to be a hard
connection and is led in through the threading conduit on
the right side of the case (see Figure 13).

e The power cord shall be a certified 3-core wire, with a

minimum of 0.75 mm? / 18 AWG, and the temperature
resistance shall not be less than 75°C. The instrument must
have a good power ground wire.

Table 4. Wiring Mode of AC Power Supply

Wire Neutral

line (N)

Ground
wire (G)

Live wire

Terminals (L)

Figure 12. Wiring of AC Power Supply

Ammonia
4-20mA +
20

.

I 1

1
é aP 3 g RX
: 12324
24VDC =

L

Figure 13. Schematic Diagram of Power Cord
Access Port

Communication Connection

0/4 - 20 mA analog signal wiring

The instrument provides two-circuit 4 - 20 mA active analog
signal outputs through the power control board, which can
drive a load of up to 900 Q. J23 and J24 are 4 - 20 mA
analog signal wiring terminals (see Figure 9), and Table 5
provides the description of corresponding functions. Refer to
Figure 15 for the schematic diagram of 0/4 - 20 mA current
loop link. Note that since the instrument 4 - 20 mA itself is
active, it shall not be treated as passive and connected with
an additional power supply, otherwise the 4 - 20 mA output
module will be burnt.

The communication connection can be connected out
through the signal line port on one side of the equipment. The
recommended port wiring diagram is as follows:

Figure 14. Schematic Diagram of Signal Wiring

Figure 15. Schematic Diagram of 0/4 - 20mA Current Loop Link

Orion 8010cX Ammonia Analyzer
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Table 5. J23 and J24 Wiring Terminals

Terminal .
Connector Ni) tha Name Description

2# analog output-

2 AO- 1# analog output-

Alarm Signal Wiring

The instrument provides two relays, J4 and J5, without
voltage contacts through the measurement interface drive
panel (see Figure 9). Two contacts: normally open (NO),
normally closed (NC) and common terminal (COM). The
maximum rated capacity of relay contacts is 240 V, 2 A. The
maximum acceptable cable size for the wiring terminals is
14AWG. Table 6 describes J4 and J5 wiring terminals and
corresponding functions.

Table 6. J4 and J5 Wiring Terminals

Connector Terminal No. Name Description

2# Relay COM

1 NC 1# Relay NC Contact
8 NO 1# Relay NO Contact

Digital Signal Input Wiring

Two digital input interfaces on the measurement interface
drive board are used for the external trigger control. Pin 1 and
pin 2 of J1 and J2 are inputs. Either external power input or
internal power of the instrument can be used. If external
power input is used, the external power supply shall be

5~24 V DC. If the internal power of the instrument is used,
pin 3 and pin 4 of J1 and J2 provide a 24 V DC power supply.
Refer to Figure 16 for specific digital power access. Refer to
Table 7 for digital signal input wiring.

18 | Installation

a.Use aninternal 24V b.Use an external power supply

DC power supply

End User Switch | prooo o

5D+

End User Switch

Hoons!

2
DI-

DI
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GND
2 voc
Jiors2

1L

JlorJ2

Figure 16. Digital Power Access
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Table 7. J1-J2 Digital Signal Input Wiring

Terminal
No.

Description

Connector Name

2# input digital signal+

GND

2 DI+

1# input digital signal+

- T P

4 GND 24 \/ DC-

MODBUS (RS485) communication output interface

MODBUS (RS485) communication output interface is located
on the upper side of the main control panel, and its terminal
connection diagram is as follows:

Terminal J10, Modbus interface, from left
to right: +24V, GND, A, B

Figure 17. Schematic Diagram of RS485
Communication Wiring Terminal

The instrument provides a MODBUS (RS485) communication
output interface through the main control panel (The default
baud rate is 19200). Refer to Figure 18 and Table 8 for signal

wiring.
Ammonia
Q Iy A A
Y

[> R 12 RS485
J3 Rr device

B

Ry =120 Ohm

Figure 18. Schematic Diagram of RS485
Communication Signal Wiring

Orion 8010cX Ammonia Analyzer

Table 8. RS485 Communication Signal Output
Interface

Terminal
Connector

No. Name Description

+24 V

Power +24 V

The RS485 interface can provide the electrostatic discharge
(ESD) protection stipulated by the International Electro
technical Commission (IEC), but has no lightning protection
design. When using the twisted pair cables with impedance
matching with the RS485 termination resistor (typically

120 ohmes), the interface typically has a maximum bus length
of 1,200 m. The actual maximum bus length depends on the
signal rate, cable characteristics and environmental
conditions. For example, RS485 communication code
requires the twisted pair connection. If parallel lines are used,
the maximum bus length will be shortened accordingly.
Recommended RS485 cables include:

a) 6453 Alpha wire;

b) 3106A Belden.

Stress relief treatment for external wiring

All external wiring shall receive stress release treatment near
the rubber sealing cover in the cabinet, otherwise the cables
will be pulled, which would cause the damage of the wiring
terminals on the circuit board.
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Liquid Leakage Alarm

The liquid leakage alarm sensor should be installed at the
bottom of the instrument. Once liquid leakage is detected, the
instrument would immediately give an alarm and stop
operation to prevent accidental leakage from causing
corrosion damage to the instrument or causing safety
problems.

The liquid leakage sensor is connected to the control circuit of
the entire instrument through a connector. When the leakage
liquid level exceeds the warning position, the liquid leakage
alarm sensor would give out an alarm signal. And for the sake
of safety, the instrument would automatically stop measuring.
Only when the error is corrected and the liquid leakage sensor
recovers to be dry again can the measurement operation be
restarted. Dispose liquid and waste after wiping properly
according to local regulations.

20 | Installation
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System Startup

The Ammonia analyzer uses reagents, calibration solutions
and de-ionized water during its standard operation.

Before completing the preparation of reagent, water sample,
standard solution, deep cleaning solution (optional) and
deionized water access, etc., do not turn on the power the
instrument.

Reagent Preparation

DANGER: Exposure to and inhalation of
chemicals are hazardous. Only trained and
qualified personnel can perform the work
described in this section of the User Manual.

WARNING: Exposure to and inhalation of
chemicals are hazardous. It is recommended
that to minimize chemical exposure and
ensure measurement performance, reagents
and solutions can be ordered from Thermo
Fisher Scientific.

Thermo Fisher has provided reagents packet for customers to
purchase. The reagents packet contains four reagent bottles,
which are marked with Ammonia Nitrogen reagent 1,
Ammonia Nitrogen reagent 2 Part A, Ammonia Nitrogen
reagent 2 Part B, and Ammonia Nitrogen reagent 3,
respectively. In which, reagent 1 and reagent 3 can be directly
installed and connected.

Reagent 2 is prepared from reagent 2 Part A and reagent 2
Part B. As shown in Figure 19, open the bottles of reagent 2
Part B and reagent 2 Part A, pour all the solid powder in
reagent 2 Part B into the bottle of reagent 2 Part A, cover the
bottle cap, after being moderately shaken, it shall be placed
for more than half an hour, then open the bottle cap, and
when no undissolved powder is observed to deposit on the
bottom of the bottle, continue the installation and connection.

Orion 8010cX Ammonia Analyzer

Ammonia
Reagent 2
Part B

Figure 19. Ammonia Nitrogen Reagent 2 Part A and
Part B Bottles

For safety purposes, observe the following rules when
handling reagents:

e Wear protective clothing (or experimental work clothes)
provided together with the instrument.

e Wear safety goggles / face mask or protective gloves.

Exhaust fans must be installed at the work site.

In this chapter, only glass or high-density polyethylene and
other materials with good resistance to acids can be used
in the whole process of preparation.

Ensure that all bottles are ventilated after installation.

e Ensure compliance with applicable local accident
prevention laws and regulations.

e Properly dispose of all chemicals and obey applicable local
laws and regulations.

Tubing Connections

The instrument is equipped with a total of 3 reagents
(Reagent 1, Reagent 2 Part A, Reagent 2 Part B, and
Reagent 3), and at 5 standard solutions and deep cleaning
solution. Customers are suggested to purchase them directly
from Thermo Fisher except for deep cleaning solution.

For the tubing connection of specific reagents, standard
solution and deep cleaning solution, refer Figure 20.
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Refer to Table 9 for the schematic diagram of port position of
electronic rotary valve inside the instrument and its tubing

connection information.

b U e L
{ s s f 11 —

1 Reagent bottle 1
2  Reagent bottle 3
3 Reagent bottle 2

4 Deep cleaning solution bottle
(provided by customer)

5  Validation solution

6 Standard Solution

7 Cleaning waste liquid tube (1 in total)

8 Chemical waste liquid tube (1 in total)
9 Deionized water tube (1 in total)

10 Tubing of tested water sample (1 in total)

Figure 20. Schematic Diagram of tubing Connections of Reagent, Standard Solution and Deep Cleaning

Solution
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Table 9. Schematic Diagram of Electronic Rotary Valve Port and Its Port Connection

ERV ports and connections Port No. Reagent Name

Note:

e Only trained and qualified personnel can perform reagent
related operation.

e Different sample injection tubing must be correctly inserted
into the corresponding reagent bottles and standard
solution bottles.

¢ |nsert the sample injection tube into the bottom of the bottle
as much as possible.

e After installation, ensure that all vent holes of bottles are
unblocked.

¢ The length of tubes R1, R2 and R3 should be controlled
within a certain range, and R1 is suggested not to exceed
1.0m.
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Installation of Reagent Bottle and
Standard Solution Bottle

For the installation of reagent bottle and standard solution
bottle, it is recommended to operate in the mode shown in
Figure 21.

1. Take the guide pipe assembly out of the random accessory bag and pull out
the guide pipe from the inverted hook fitting.

o N

2. Remove the cap of reagent bottle, and use a
tool to drill a round hole with a diameter of about
4mm. The tool can be a hand drill, screwdriver,
blade, etc.

3. Insert the inverted hook fittinginto the opening
of the bottle cap, and then insert the guide pipe
into the inverted hook joint to connect them
together.

The end of the reagent tube must
. exceed the end of the sleeve tube
p

. The end of the sleeve tube

b

4. Insert the reagent tube on the instrument into the sleeve tube, the end of the
reagent tube must exceed the end of the sleeve tube, and then lock the
inverted cone connector at the top of the bottle cap, so that the reagent tube is
firmly fixed on the bottle cap.

=== 5 putthe newly-assembled bottle cap

on the reagent bottle and tighten it

“ along the threads, and it shall not be
tightened too tightly. Or open another
vent hole on the bottle cap. This is to
ensure that the inside of reagent bottle
is open to atmosphere.

— — ——
—— — —

Figure 21. Recommended installation method of
Reagent Bottle
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Installation of Tested Water Sample

After the tested water sample tube is led out from the rubber
stopper at the lower left side of the instrument, it is inserted
into the top inlet of the flow cell. Refer to Flow Cell (Flow cell
components are optional) for specific operations.

In the flow cell (or similar equipment), the water sample
needs to be retained. It is recommended that the water
sample shall be fully discharged before the end of
measurement to ensure that the equipment needs
special operations such as range switching.

Installation of Liquid Waste Tank
and Deionized Water Tank

In total, the instrument has two liquid waste tubes for
discharge. One is connected to the chemical liquid waste
tank and the other is connected to the cleaning liquid waste
tank. It is also required that the liquid waste tube can be
correctly connected to the lid of the liquid waste tank to
prevent liquid waste from flowing out and causing safety
problems.

Both the deionized water inlet and two liquid waste discharge
ports are at the bottom of the instrument, so both the
deionized water tank and liquid waste tank need to be placed
below the instrument.

Main steps of liquid waste tubes installation:

a. Two liquid waste tubes pass through two rubber sealing
covers at the bottom of the instrument cabinet;

b.Adjust and cut the liquid waste tube outside the instrument
to a suitable length (according to the specific position of the
liquid waste tank), fix it on the lid of the liquid waste tank
and extend it into the liquid waste tank.

Note:

e Only trained and qualified personnel should perform liquid
waste related operations;

e The user shall regularly treat the chemical liquid waste tank
as required and add deionized water as required (it is
recommended that the maximum interval should not
exceed one month).

e The liquid waste tubes should not be immersed below the
level of liquid waste to avoid the suck-back of liquid wastes.
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¢ The liquid waste tube must descend directly down from the
instrument to the liquid waste tank without bending,
twisting or turning in the middle, otherwise it will lead to
difficulties in overflow of liquid wastes, which will affect the
functions of the instrument.

e Hazardous chemical liquid waste tubes and cleaning liquid
waste tubes must be inserted into the hazardous chemical
liquid waste tank and non-hazardous cleaning liquid waste
tank respectively, and shall not be inserted incorrectly;

e The liquid waste tank must be clearly marked. Disposal of
liquid waste should be managed in accordance with local
laws and regulations.

Instrument Startup

After the installation of reagent, standard solution and water
sample is completed, power on the instrument, and the
instrument enters the main interface. Users can choose to
view the status of the instrument, set the parameters of the
instrument, enter the maintenance mode, or conduct analysis
and calibration.

If the automatic initialization option of the system has been set
as “ON”, the instrument will be initialized automatically after
starting up. Please wait patiently for the automatic completion
of the initialization step.

It is recommended that the user shall set the automatic
initialization option as “ON”. Such setting ensures that after
the power-off and restart of the instrument, the automatic
initialization operation is performed before automatic
measurement, so as to avoid direct measurement from
damaging the instrument.

Priming

Before the subsequent formal analysis, it is required to prime
the flow path. The main purpose of priming is to expel the air
from the reagent and water sample tubing, while filling the
tubes with fresh water sample and reagent to ensure the
normal subsequent analysis.

The user can select tubing solutions to prime such as:
deionized water, water sample, standard solution, reagent 1,
reagent 2, reagent 3 and all. It is recommended that deionized
water shall be 5 mL, and other solutions shall be 1.2 mL.

Orion 8010cX Ammonia Analyzer
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System Running

Definition of Menu Structure

The operation interface of Orion 8010cX Ammonia Analyzer is
simple and easy to understand. From the definition of menu
structure, the menu definition of this instrument is as follows:

On-line Ammonia Analyzer
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Figure 22. Menu Structure of Orion 8010cX Ammonia Analyzer

Note: The menu structure of Ammonia Analyzer will be identification icon, user login port, icon identification area,
slightly different between different versions. It is suggested  measurement index and measurement result display area of

that it shall be subject to the actual version. external output indication bar, progress bar, last
measurement and calibration time display area, operation
area and other basic parts. Refer to Figure 23 for details.

Main Interface

The analysis main interface includes the navigation bar,
equipment name, time, date bar, equipment status
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Acme Labs Unit 1
11:22:24AM | May 12, 2018

A(D

A

Ammonia

r64.37mg/L

g (

Stop

1 Navigation Bar 6 Analog Signal Output Display

Area

Measurement Index and
Measurement Result Display
Area

2 Equipment Name, 7
Time and Date

3 Equipment Status 8 Progress Bar, Last
Measurement and Calibration

Time Display Area

4 Login Port 9 Main Interface Operation Area

5 lcon Identification
Area

Figure 23. Main Interface of Orion 8010cX
Ammonia Analyzer

Navigation Bar: Navigation bar is mainly used for quickly
entering specific interfaces. You may click the navigation bar
to enter to the corresponding interfaces, which includes
return, main interface, parameter setting, recording, general
setting, manual operation (measurement) and maintenance.
Among them, the return icon is only valid when it is not on the
main interface, and is used to return to the upper directory of
the current Ul interface. The main interface Ul quickly returns
to the main interface under any interface. The navigation bar
would appear in each interface.

Only in the main interface, you can click the arrow “.”in the
middle of the navigation bar to hide the navigation bar. After
that, click . to return to the state with the navigation bar.

v

Ammonia

9.588 maL

Ammonia

9.588 maL

Orion 8010cX Ammonia Analyzer

Equipment Name, Time and Date: The equipment name is
used to indicate the name of the current equipment.
Time/Date displays the current time/date.

Equipment Status Identification: The equipment status
identification is used to indicate the status of the equipment.
Under normal conditions, the equipment status identification
is green ¥ type. When there is a fault or alarm, the
identification changes to another form. See Figure 24.

Acme Labs Unit 1
11:22:24AM | May 12, 2018
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Figure 24. Main Interface of Orion 8010cX
Ammonia Analyzer in Case of Alarm

Icon Identification Area: Icon identification area is used to
display the currently set reaction temperature, absorbance
measured last time, and currently set measuring range.

Measurement Index and Measurement Result Display
Area: The area is used to mark the items and test results
tested by this instrument. In the measurement result display
area, the unit and current measurement mode of the
measurement result can be displayed at the same time.

Progress Bar: The progress bar is used to indicate the
progress of the current operation. Through the progress bar,
the current operation process can be judged.

Last Measurement and Calibration Time Display Area: It
is used to display the last measurement time and the last
calibration time. When the calibration time is relatively long
ago, automatic or manual calibration is recommended.

Main Interface Operation Area: The main interface
operation area is used to operate the current running state,
including running and stop. The current operation of the
equipment can be stopped or the equipment can be started.
In the idle state, click the start button to start a measurement;
When the system executes the process, click Stop, and the
measurement system would enter the reset and emptying
process and terminate the current operation. Therefore,
caution is required when executing the stop operation.
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Return Key Parameter Setting

The navigation bar return key is used to return from the lower ~ The parameter setting interface is used to set measurement,

level interface to the previous level interface. The main  calibration, deep cleaning and input/output. If you want to

interface navigation bar is used to return to the main interface  change the measurement mode, such as setting the manual

from all levels of sub-menus. mode, automatic mode, measuring range, etc., you need to
enter the Measurement Setting interface. If you want to
change the calibration parameters, including concentration
and measuring range, enter the Calibration Setting interface
for setting. Deep cleaning is used to set the period of deep
cleaning, and the Input/Output Setting is used to set
input/output.

Table 10. Definition of Analysis Parameters

Measurement Parameters Sub-options Definition of Parameter

In this mode, the “Analysis Cycle” can be edited. Press [Start]
to start a periodic and continuous analysis. The time interval

between the start of two adjacent analyses is the set analysis
cycle.

Automatic

It is often used to test the water sample within the
Range 1 concentration range of
0.02 mg/L ~ 2 mg/L.

It is often used to test the water sample within the
Analysis measuring range Range 3 concentration range of
0.5 mg/L ~ 30 mg/L.

It is often used to test the water sample within the
Range 5 concentration range of
5 mg/L ~ 500 mg/L.

Cleaning after analysis

Use an injection pump to extract air, and stir the water sample
in flow cell reversely.

Water sample pre-stirring /
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Table 10. Definition of Analysis Parameters

Measurement Parameters Sub-options

Water sample pre-load volume
Response time /

Reaction temperature

Measurement Setting

The measurement setting is used to set information such as
whether the analysis process is initialized, whether the sample
is premixed, the measurement mode, the start time of
automatic measurement (only valid in periodic measurement
of the automatic mode), periodic interval, whether continuous
measurement is performed, measurement object,
measurement range, whether automatic range switching is
performed, the range is switched with automatic range
switching ON, reaction temperature, reaction time, times of
cleaning, pre-loaded sample volume, etc. Different
parameters can be selected by using the up/down arrows on
the right.

Whether it is initialized automatically, whether the sample is
premixed, whether the continuous measurement is enabled
(only valid in the automatic measurement mode), and whether
the automatic measuring range is switched through tick
marks. When it is set as Enable (the option bar is highlighted
at this moment with |/, as shown in the figure @), the
corresponding function is enabled, otherwise it is not enabled.

If it is set as the automatic initialization, when the instrument is
abnormal or powered off and start up again, the instrument
will perform emptying and cleaning operations. This process
is an important guarantee for accurate measurement, so it is
recommended to open automatic initialization when the
instrument is used.

Set the measurement mode (including manual or automatic
mode), start time of automatic measurement (set the start
time of automatic measurement, it is only valid when the
measurement mode is automatic and continuous
measurement is not enabled), measurement object (including
ammonia nitrogen, ammonia and ammonium radical),
measuring range, reaction temperature, times of cleaning,
pre-loaded sample volume, etc.

Orion 8010cX Ammonia Analyzer

Definition of Parameter

The reaction time of the mixed solution in the reaction cell is
recommended to be
3 minutes.

Pre-loaded sample volume: the pre-loaded sample volume
is related to the sample tube length. By this way, it is
necessary to ensure that the sample can fill the tube after
sample pre-loaded. The pre-loaded sample volume setting
can be calculated according to the following formula: sample
tube length + 50 x 1 + 0.2 (mL). For example, when the
sample tube length is 60 cm, the pre-loaded sample volume
is: 60 + 50 x 1+ 0.2 =1.4 (mL). The default value of the
pre-loaded sample volume is 1.2 mL. After the sample
pre-loaded (see Priming), you can check whether the sample
tube is filled with the sample to judge whether the pre-loaded
sample volume is appropriate.

Calibration Setting

Callibration setting is used to set and view calibration-related
parameters. In the setting section, you can set whether to
perform automatic calibration, the range and concentration of
calibration, the allowable deviation of calibration, the
calibration cycle (valid only in the mode of automatic
calibration), the response mechanism for calibration failure,
the response mechanism for successful calibration, etc.

Callibration settings include calibration points in the calibration
range, allowable deviation of calibration, automatic calibration
or not, etc. In Orion 8010cX Ammonia Analyzer, standard
curve information of each measuring range is preset to
provide more protection for calibration.

During calibration settings, it is required to check the
concentration of the calibration solutions using the measuring
range. Only under the conditions of correct calibration
concentration setting and correct calibration solution can
accurate measurement results be obtained.

During the automatic range switching and automatic
calibration, attention should be paid to the range of automatic
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calibration. The range of automatic calibration is
recommended to be the most commonly used range. At the
same time, the range that is not used very often is the regular
and manual calibration. The increased measurement error
caused by the changes to environmental conditions and other
conditions can be avoided through calibration.

Verification (Manual or Auto-
validation) settings

Verification is also referred to as standard sample verification,
which uses a standard solution of known concentration to
verify the accuracy of the instrument after last calibration.
Standard solutions with known concentrations are generally
used for verification. Verification can be performed manually
or automatically at a set interval. The verification settings
include enable, first start time, interval, standard sample
concentration, allowable deviation range, and automatic
verification interval. To set verification settings, go to manual
operation = verification on touch screen.

When the automatic verification is set to on, the instrument
will automatically run verification according to the set interval
to check the accuracy of the analyzer.

The automatic verification start time refers to the time when
the automatic verification is turned on for the first time. The
setting of this time will affect the validity of the data (the
number of data measured in cycles). In the actual setting, it is
recommended that the cycle start time +30 min, which is

30 minutes later than the cycle measurement.

The interval (verification period) refers to the interval of
automatic verification. In the application of waste sample, it is
recommended to set it to 24h.

Standard solution concentration: The standard solution
concentration is the concentration of the standard solution
that is used for automatically verification. The difference
between the automatic verification result and the standard
concentration is the automatic verification variance.

The allowable deviation refers to the maximum allowable
variance of the result of automatic standard verification. When
automatic verification is turned on, the verification result
exceeds the allowable deviation, and the standard sample
verification exception handling mechanism (automatic
calibration, etc.) is automatically activated.

When the measured variance exceeds the allowable

deviation, the instrument will conduct an auto-calibration and
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rerun the validation test to ensure the instrument is accurate
enough for the measurement.

Remarks: The concentration of standard sample verification
is calculated as Ammonia in the form of Nitrogen.

Deep Cleaning Setting

Special deep cleaning solution is must be used for deep
cleaning. When setting up this interface, ensure the relevant
settings are within a reasonable range, otherwise it will cause
abnormal data or even unnecessary hazards, therefore, you
must be careful.

Deep cleaning is used to deal with the abnormal data caused
by material adhesion in the tube, reaction cell and measuring
cell. It is not a necessary process, and this function is only
needed when necessary.

The Deep Cleaning Setting mainly sets up whether to perform
the deep cleaning or not and the interval of automatic deep
cleaning. When the automatic deep cleaning is enabled, the
interval of deep cleaning can be set.

Input/Output Setting

This interface is used to set up the relay, digital input, analog
output, RS485, etc.

Relay Setting: It is used to set up relays (including 2 relays)
and pre/post-running. Relay is mainly used for external
output, and pre/post-running is used for control of other
peripheral equipment. The relays and pre/post-running are
mutually exclusive.

Relay setting includes the Off setting and operating mode
setting (alarms and events). The working mode includes
the alarms and events, in which, the working mode and
Off are mutually exclusive.

Alarms will occur in the following three cases: exceeding
the upper limit or the lower limit. In the on-line environmental
detection of ammonia nitrogen at discharge ports, exceeding
the upper limit is most commonly used. For example, the
environmental protection requirement of a discharge port is
4.5 mg/L, generally, it is required to raise an alarm when
exceeding 4.5 mg/L, which can be realized by exceeding the
upper limit. If the upper limit range for the upper/lower limit is
set to 4.5 mg/L, then an alarm will be output when the
concentration exceeds 4.5 mg/L. If the measured value lower
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than a lower limit value is lower than a certain defined range,
an alarm will be given.

At the same time, the alarm also has a feature to delay.

Event refers to marking the current action, including
measurement, calibration and deep cleaning.

Pre-running/post-running Functions: According to
different site applications, when other external equipment is
required to run for a period before triggering the Ammonia
Analyzer for analysis, the pre-run function must be initiated
(e.g. in the event that a sample conditioning system is
installed).

Similarly, other external device need to be triggered and
started after the analysis of the Online Ammonia Analyzer is
completed, the post-run function must be started.

Pre-running: Select “Parameter Setting” >> “Input/Output”
>> “Pre-/Post-Running” to set the pre-running command.

Post-running: The post-running setting is similar to the
pre-running setting. Select “Parameter Setting” >>
“Input/Output” >> “Pre-/Post-running” to set post-running
commands.

Digital Input: It is used to set the functions and delay.
Functions include measurement, deep cleaning, calibration,
emptying and stop or none. When it is set to the
corresponding function, the corresponding function is started
when there is a input. The delay is used to set a specific time
delay after input and then execute the corresponding
function. This instrument provides two digital inputs, which
can be configured separately.

Analog Output: It is used for 4 - 20 mA external output. It
can be set to OFF or 4 - 20 mA. When set to 4 - 20 mA, the
corresponding values of 4 mA (lower limit) and 20 mA (upper
limit) need to be set. This instrument provides two digital
outputs which can be configured separately.

MODBUS Output (RS485): RS485 is used to set the station
address, baud rate, calibration mode, data bit and stop bit.

Record Query

Record query is used to query various records, including
alarm records, measurement records, calibration records and
operation records. Click different record bars to enter different
record query interfaces.
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Alarm Records

Alarm records are used to record various alarms and fault
events occurring during the operation process of the
instrument, including the time, date, event, current status of
event and alarm code. When querying alarm records, you can
query based on time (including 1 week, 1 month, 3 months, 6
months, 1 year and all). Alarm records can be exported when
you are authorized. When exporting, a designated type of
USB storage device must be connected to the instrument.

Currently-supported USB types: USB devices of fat32
file system. It is recommended to use standard USB
devices from Thermo Fisher Scientific or USB devices
(less than 64G) from SanDisk and Kingston brands.

Measurement Records

Measurement record query is used to view and export test
results, including the measurement time, date, and
measurement details, etc. Click the detailed information of
each measurement to view the measurement status, analysis
time, concentration, sample absorbance, measuring range
and other specific information. When querying measurement
records, you can query based on time (including 1 week,

1 month, 3 months, 6 months, 1 year and all). When you are
authorized, you can export measurement records. When
exporting, a designated type of USB storage device needs to
be connected to the instrument.

Calibration Records

Calibration record query is used to view and export calibration
results, including the time, date, and calibration information.
Click each calibration information once to view detailed
recording parameters, including the calibration status,
calibration time, calibration concentration, blank absorbance,
absorbance of standard solution, intercept, slope and
calibration range. When querying calibration records, you can
query based on time (including 1 week, 1 month, 3 months, 6
months, 1 year and all). When you are authorized, you can
export calibration records. When exporting, a designated type
of USB storage device is required to be connected to the
instrument.
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Operation Records

Operation record query is used to view and export instrument
operations. Relevant login and operation records can be
viewed.

General Setting

General setting includes the connection setting, display
setting, instrument information, authority management, etc. It
is used to set up the connection and display-related options
(including basic options such as language, time and date,
region, instrument name, temperature unit, concentration
unit, etc.), while instrument information provides the
information query of instrument model, serial number,
software version number, etc. It is used in login interface, and
is used for users with different permissions to log in.

Display Setting

Display setting is used to set language, date, time, region,
instrument name, temperature unit, and concentration unit.
You can choose different languages and set date or time.
After the instrument name is set, the set instrument name will
be displayed on the main interface. You can choose Celsius
or Fahrenheit degree for temperature unit. Concentration
units include mg/L and ppm, which can be pulled up or down
by the up and down arrows on the right.

Language Setting: It is used to select the language
displayed on the interface. By sliding or clicking up and down
buttons, select the desired language. Click “Save” and the
instrument is set to the desired language.

Date: Date setting includes selecting three different display
modes: month/day/year, day/month/year and year/month/
day, meanwhile specific month, date and year can be set.
When setting a month, date and year, you can select by
clicking the up and down arrows or sliding the corresponding
panes of month, date and year. Click Save to save the
settings. After saving, you can exit or enter other interfaces.

Time: The time formats can be set, including the 12-hour
system and 24-hour system. If you choose a different time
format, the selected different time format will be displayed.
Click Save to save the settings. After saving, you can exit or
enter other interfaces.
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Instrument Name: It is used to set the name of the
instrument as required. After the name is changed, the set
name is displayed on the instrument name position of the
interface.

Temperature Unit: It is used to set the temperature units.
The temperature units can be set as needed. After the
temperature units are changed, the selected units are shown
on the display.

Concentration Unit: It is used to set the units of
measurement. The concentration units are mg/L or ppm and
can easily be selected. After selection, click “Save” to end
setting. After saving, you can exit or enter other options.

Instrument Information

The instrument information is used to display the instrument
model, serial number, and software version number.

Authority Management

The authority management interface can be used to set
whether permission control is required or not. When selecting
permission control, the instrument sets multi-level
permissions and can distribute different permission
passwords to different permission groups according to the
needs of users.

Manual Operation

Orion 8010cX Ammonia Analyzer provides users with analysis
operation, calibration operation, deep cleaning operation, and
emptying processes.

Manual
Operation

v

Measurement Calibration Verification DeeP EmPtYmg aft
Cleaning Measuring Cell
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Measurement

This measurement is the manual measurement. Click “Start”
to measure according to the set parameters. On this
interface, you can see relevant measurement parameters and
measurement progress. Before measurement, it is
recommended to check the measurement parameters. If any
modification is needed, you need to enter the parameter
setting interface to modify the parameters, and enter the
manual measurement interface again after saving. Suggested
verification items include information such as the range,
measurement methods, digestion reaction temperature,
pre-loaded sample volume, and whether automatic switching
of measuring range, so as to ensure that the current operation
is the action or process that the user really wishes to
implement.

During program execution, the current operation can be
stopped by clicking “Stop” button, but the user is not
recommended to use the “Stop” function under this scenario.

Calibration

This calibration is the manual calibration. Click “Start” to
implement manual calibration. Before calibration, it is
recommended to confirm the calibration range, standard
liquid concentration, allowable deviation and calibration failure
response mechanism. If the above parameters need to be
modified, you need to enter the parameter setting interface to
modify the parameters, and enter the manual interface again
after saving.

During program execution, the current operation can be
stopped by clicking “Stop” button, but the user is not
recommended to use the “Stop” function under this
circumstance.

Verification

Verification is used to verify the accuracy of the instrument.
Generally, the standard solution with known concentration is
used for verification. Insert the sample tube into the solution to
be verified, ensure that the instrument can extract the sample,
meanwhile check the measuring range and parameters to be
verified. Then click the “Start” button for verification. During
verification, ensure that the instrument is in the idle state.

When the user is conducting instrument verification, it is
recommended that the standard sample shall be purchased
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from formal channels and used directly or diluted as required.
During calibration of the instrument, the concentration of the
standard sample with known concentration shall be within the
measuring range set by the instrument.

After the instrument calibration is finished, the instrument will
give the results of this calibration test. After the user clicks
“Confirm”, the instrument calibration is finished.

The calibration result of the instrument will be kept in a test
record, and a special mark will indicate that the test record is
generated from the instrument calibration. When the user
needs to view the verification result, he/she can enter the
measurement record query item to view through log
navigation.

Deep Cleaning

DANGER: Exposure to an inhalation of
chemicals are hazardous. Only trained and
qualified personnel can perform the work
described in this section of the user manual.

Deep cleaning solution (either concentrated sulfuric acid
290% or 10% HCL) is required for deep cleaning. It is
recommended to purchase these chemicals from your local
chemical suppliers.

When a dirty measuring cell or tube may affect measurement,
it is recommended to implement deep cleaning. The special
cleaning solution is required for deep cleaning. It is
recommended to contact the supplier. Insert the
corresponding tube to be suffered the deep cleaning into the
cleaning solution, and then click the “Start” button to
implement deep cleaning.

If deep cleaning needs to be stopped, click the “Stop” button,
but this operation is not recommended. Special reagents are
used for deep cleaning, which may have certain risks.
Therefore, it is recommended to let the instrument
automatically end during deep cleaning.

After deep cleaning, it is recommended to recalibrate the
liquid level sensor and LED, and then recalibrate the required
measuring range. Otherwise, the performance of the
instrument may not meet the set requirements.
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Emptying of Measuring Cell

After startup, conduct emptying operation on the measuring
cell.

Maintenance Function

Before entering the maintenance function, the
corresponding permission is required. During equipment
maintenance, all operations are slightly different from those in
non-maintenance mode in data identification, data result
transmission and storage.

Only when entering the maintenance mode, can maintenance
be conducted. Maintenance includes the operations of
routine maintenance, hardware maintenance, equipment
self-detection and system management. When entering the
maintenance interface and checking the maintenance mode,
the interface will prompt “Entered the maintenance mode”.
Maintenance operations such as the instrument maintenance,
hardware maintenance, etc. can only be carried out after
entering the maintenance mode.

It is recommended to enter the maintenance mode only in the
idle state. If the maintenance mode is checked in the non-idle
state, the current operation needs to be stopped for emptying
and cleaning, and the maintenance operation cannot be
carried out until the emptying and cleaning are finished.

Instrument
Maintenance

Routine Equipment System
Maintenance Inspection Management
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Figure 25. Instrument Maintenance

Routine Maintenance

Instrument maintenance includes the operations of
pre-loading tubes, emptying of the measuring cell and
reaction cell, sample pre-mixing, routine cleaning, deep
cleaning, and back flushing, etc.
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Tube Pre-loading: For each instrument operation, the tube
pre-loading (priming) is a process that must be implemented.
Tube pre-loading includes the water sample pre-loading,
standard liquid pre-loading, reagent 1 pre-loading, reagent 2
pre-loading, reagent 3 pre-loading, and deionized water
pre-loading, etc.

When selecting the corresponding item, set the pre-loaded
volume, and then click “Start” to start tube pre-loading.

Emptying of Reaction Cell and Measuring Cell: It is used
to emptying the reaction cell and measuring cell. After
entering the sub-item, click “Start” to start the sub-process.

Sample Premixing: It is used to mix samples. Click “Start” to
start the sub-process.

Routine Cleaning: It is used for the routine cleaning of the
measuring cell and reaction cell. DI water is injected into the
measuring cell and reaction cell several times, and conduct
mixing to clean the possible common residues in the
measuring cell and reaction cell. After entering this interface,
click “Start” to start routine cleaning.

Deep Cleaning: For deep cleaning, see Manual Operation
(measurement) part: Deep Cleaning.

DANGER: Exposure to an inhalation of
chemicals are hazardous. Only trained and
qualified personnel can perform the work
described in this section of the user manual.

Deep cleaning solution (either concentrated sulfuric acid
290% or 10% HCL) is required for deep cleaning. It is
recommended to purchase these chemicals from your local
chemical suppliers.

Back Flushing: It is used to clean calibration fluid, and tube
lines R1, R2 and R3. When using this function, ensure that the
tube line is not connected to the solution bottle, otherwise it
may cause contamination of solution. During back flushing,
DI water back flushing is adopted. After entering back flushing
interface, click “Start” to start back flushing process.

Hardware Setting

Hardware setting is used to set the relevant hardware of the
instrument, including light path calibration, liquid path sensor
calibration, thermistor calibration, analog output 1 calibration
and analog output 2 calibration.
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Light Path Calibration: It is used for the correction of light
path. When the instrument has been used for an extended
time, the light source and measuring cell may be subject to
slight changes. Through the light path calibration, the
influence of these slight changes on measurement can be
minimized. When performing the light path calibration, ensure
that DI water has been introduced. After entering the
interface, click “Start” and the interface will show that LED
calibration is in progress. Click “Stop” to stop this process,
but then the system would enter the cleaning and emptying
process. After the LED calibration is finished, click “Confirm”
and the system would pop up current and voltage values of
LED calibration.

Calibration of Liquid Path Sensor: Proceed by entering the
sub-menu for the liquid path sensor calibration option and
click the “Start” button, the instrument will initiate the process
liquid sensor calibration. After calibration, click “Confirm” and
the system will display the calibration parameters for liquid
Sensor.

Thermistor Calibration: It is mainly used to calibrate the
reaction temperature. When there is a deviation in the
reaction temperature, the calibration of thermistor can be
conducted. Accurately measure the temperature of the
reaction cell, then input the measured temperature and click
“Save”, and then the thermistor calibration is completed.

Analog Output Calibration: It is used to calibrate analog
outputs and requires a high precision 900 Q resistor.
Connect the resistor to the analog output to be calibrated,
then connect the multi-meter to measure current output, and
use “~"and “+” to adjust current value to 20 mA.

Instrument Diagnosis

Instrument diagnosis is used to diagnose the core
components of the instrument. Instrument diagnosis includes
valve diagnosis, injection pump diagnosis, heating equipment
diagnosis, input diagnosis and output diagnosis.

Valve Diagnosis: It is used to diagnose the ten-way valve
and reagent switching three-way valve. For the ten-way valve,
the current position will be displayed, and the target position
can be set. The reagent switching three-way valve includes a
left side and a right side, and the status position can be
changed by switching. After the setting is finished, click
“Execute”, and the ten-way valve and reagent switching
three-way valve will be switched according to the set
positions.
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Injection Pump: It includes three-way valve position,
injection pump target position, injection speed and delay. The
Left and Right are used to determine whether the valve port at
the upper end of the injection pump is on the left side or right
side. The Position of Injection Pump is used to determine the
position of the injection pump. When the current position is
greater than the set value, it is push. When the current value is
less than the set value, it is suction. Click “Execute” to
execute according to the set parameters. When clicking
“Initialize”, the pump will reset.

Heating Equipment: It is used to control heating and read
the current temperature of the reaction cell and measuring
cell. When the heating device is turned off, the current
temperature will gradually decrease. Be sure to turn on the
switch of heating device when exiting the heating equipment
diagnosis, so as to avoid abnormal measurement problem
caused by switching off the heating device.

Input: Input diagnosis is used to diagnose the state of inputs.
Through input diagnosis, the state of digital input 1 and digital
input 2 can be seen to be On or Off.

Output: Output diagnosis is used to diagnose analog outputs
and relays. Set the analog output value, and then an external
instrument can be used to test the corresponding current
value at the same time to compare with the output, so as to
judge whether the analog output is accurate. For a relay, it is
to test whether it is On or Off, set On or Off at the same time,
and then test the state of the relay, so as to know whether the
relay performs according to the setting.

System Management

System management includes Restoring Factory Settings,
Software Upgrade, and Service Life of Components.
Restoring Factory Settings is used to restore the original
factory state, Software Upgrade is used for upgrade software,
and Service Life of Components is used to view the overall
service life and remaining service life of the instrument.

Restoring Factory Settings: It is used to restore the original
factory state. When restoring factory settings, note that once
the recovery is implemented, all data and settings except the
factory calibration curve will be deleted and the instrument will
restart.
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Software Upgrade: It is used for upgrading software. When
the software is upgraded, insert a USB storage device
containing the software package, and then click the
“Upgrade” button, the system will upgrade automatically, and
the instrument will restart automatically after the system
upgrade.

Service Life of Components: It is used to read the service
life and expected remaining service life of injection pump
three-way valve, injection pump, ten-way valve and three-way
valve.

Injection Pump Three-way Valve: It is a component of the
injection pump. Through the service life interface of the
injection pump three-way valve, the overall service life, current
service life and last reset time of the three-way valve can be
seen. When replacing the three-way valve, the three-way
valve needs to be reset.

Injection Pump: Through the service life interface of the
injection pump, the overall service life, current service life and
last reset time of the injection pump can be seen. When
replacing the three-way valve, the injection pump needs to be
reset.

Ten-way Valve: Through the service life interface of ten-way
valve, the overall service life, current service life and last reset
time of the ten-way valve can be seen. When replacing the
ten-way valve, the ten-way valve needs to be reset.

Three-way Valve: Through the service life interface of three-
way valve, the overall service life, current service life and last
reset time of the three-way valve can be seen. When
replacing the three-way valve, the three-way valve needs to
be reset.

Heating Equipment: It is used to control heating and read
the current temperature of the reaction cell and measuring cell
at the same time. When the heating device is turned off, the
current temperature will gradually decrease. Be sure to turn
on the switch of heating device when exiting the heating
equipment diagnosis, so as to avoid abnormal measurement
problem caused by switching off the heating device.

Input: Input diagnosis is used to diagnose the state of input.
Through input diagnosis, the state of digital input 1 and digital
input 2 can be seen to be On or Off.

Output: Output diagnosis is used to diagnose analog outputs
and relays. Set the analog output value, and then an external
instrument can be used to test the corresponding current
value at the same time to compare with the output, so as to
judge whether the analog output is accurate. For a relay, it is
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to test whether it is On or Off, set On or Off at the same time,
and then test the state of the relay, so as to know whether the
relay performs according to the setting.
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Regular Maintenance

The case of Orion 8010cX Ammonia Analyzer has a
protection lock, which can only be opened by a key. After it is
opened, you can update reagents, adjust parameters, and
carry out related regular maintenance work. Arrange a special
instrument maintenance person to properly keep the key.

WARNING: Only qualified Thermo Fisher
Scientific certified service trained personnel
can maintain the equipment to avoid any
injury and malfunction of the equipment.
Reagents in the instrument are corrosive!

General Maintenance

Regularly check whether reagents, deionized water and the
like are insufficient, and check whether the liquid waste tank
needs to be emptied and disposed;

Regularly check whether the flow cell needs to be dredged
and whether the filter screen needs to be cleaned;

Table 11. Regular Maintenance Plan

Regularly check the whole system to see if there are any
abnormal parts;

Regularly check all fluid path connections to see if there is
leakage or corrosion;

Regularly check the sealing of the syringe pump: check
whether there are bubbles generating in the syringe pump
when the push rod of syringe pump is moving downward;

Regularly check the circuit board and cables on the back of
the flow path board for corrosion or damage.

Regular Maintenance

Refer to Table 11 for the regular maintenance plan
recommended by Orion 8010cX.

Maintenance cycle

Trained maintenance

Customer self-maintenance

Items of regular maintenance

Every
four

personnel

Every six
months

Every twelve
months

Every two
months

weeks

Weekly
Calibration curve J
Cleaning the flow cell J

Deep cleaning the sample injection
tube, reaction cell, and measuring cell

Cleaning and filling of the deionized
water tank

Empty the liquid waste tank and put the
liquid waste tube in place

Replace a new reagent and standard
solution (without a refrigerator)
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Table 11. Regular Maintenance Plan

Maintenance cycle

Trained maintenance

Customer self-maintenance

Items of regular maintenance

Every
four

Weekly

weeks

Replace a new reagent and standard
solution (with a refrigerator)

Replace the sample injection tube
Replace the liquid storage ring
Replace a new cleaning solution

Replace the syringe pump sealing
gasket with a new one

Replace the syringe pump with a new
one

Update all PTFE tubes and tubeline
fittings

Note: After replacing the sample injection tube, the filling
volume of the water sample needs to be adjusted according
to the length of the sample injection tube;

Note: After moving the sensor (including replacing the liquid
storage ring, repairing the rotary valve, etc.), the liquid sensor
needs to be recalibrated;

Cleaning

This instrument supports two cleaning functions: deionized
water cleaning and deep cleaning of cleaning solution.

Deionized water cleaning function is simply called as the
cleaning in the instrument menu and this Manual. It uses the
deionized water to clean the tubeline system of the entire
instrument, including the reaction cell, measuring cell, buffer
ring, etc. The necessary cleaning function has been
integrated into the analysis process of the instrument, and
what can be used by the user is the function of manual
cleaning. The occasions requiring the manual cleaning
include: multiple manual cleaning operations are required
before the instrument is ready for a long-term shutdown, and
multiple manual cleaning operations are required before the
instrument is recovered for usage after a long-term shutdown.
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Everytwo Every six Every twelve
months months months
J
J
J
J
J
J

The deep cleaning function of cleaning solution is simply
called as the deep cleaning in the instrument menu and this
Manual. It uses the special cleaning solution to thoroughly
clean the sample injection tube, buffer ring, reaction cell and
measuring cell, thus eliminating bacteria and removing dirt in
the tubeline system. During a long-term operation of the
instrument, it is recommended that the user shall conduct a
deep cleaning of the instrument tubeline system every week
and replace the cleaning solution once every 6 months.

Liquid Leakage
Maintenance

If there is a fluid leak in the analyzer and it collects in the
bottom of the enclosure an alarm is activated. If the fluid
accumulates the analyzer will stop any measurements for the
purposes of safety. If a fluid leak alarm is activated, proceed
with the following steps:

1.Power off the ammonia nitrogen instrument.

2.Put on protective gloves, goggles and protective clothing.
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3.Remove the reagent bottle, standard solution bottle, water
sample bottle and other items from the instrument.

4.Dry the tray and all liquid leakage. It is recommended that
the wiped paper towel and other wastes shall be put into
the disposal bag for subsequent corresponding disposal.

5. After confirming the leakage source and completing repair,
switch on the power supply again to operate the
instrument. Then, the next step of instrument operation can
be carried out.

Note: After the leak is repaired ensure that the position
where the tip of the liquid leak sensor is located is fully
dry and free of residual liquid. Otherwise, the system
alarm will not be eliminated after the instrument is
restarted.

Long-term Shutdown

In order to prevent the crystallization of residues or sediment
of other heavy dirt in the instrument tubelines, especially in the
electronic rotary valve, which may block the tubelines and
cause the failure when starting the instrument next time,
before long-term shutdown, operate by following the following
steps.

1.After entering the maintenance mode of the instrument,

click the icon . >> “Instrument maintenance” >>
“Routine cleaning” in the lower left corner of the main
menu, and then click “Start”, then wait for the completion of
the cleaning. Perform the above routine cleaning twice.

2.Insert water sample tubeline, standard solution tubeline,
reagent tubeline and deionized water tubeline into a

deionized water bottle. Click the icon “.”>> “Instrument
maintenance” >> “Pre-load tubeline” in the main menu,
select “All”, set the pre-loaded volume to “1.2 ml”, then click
“Start” and wait for the completion of the pre-loading of all
tubelines.

3.Take out the water sample tubeline and reagent tubeline
from the deionized water bottle, and the standard solution
tubeline and deionized water tubeline shall be maintained in

the deionized water bottle. Click the icon . >>
“Instrument maintenance” >> “Pre-load tubeline” in the
main menu, select “All”, set the pre-loaded volume to
“1.2 ml”, then click “Start” and wait for the completion of
the pre-loading of all tubelines. It can be seen that the
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water sample tubeline and reagent tubeline have been
emptied.

4.Click the icon . >> “Instrument maintenance”>>
“Instrument diagnosis” >> “Valve” in the main menu, for the
target position of the ten-way rotary valve, enter “2”, and
then click “Execute” to switch the ports of the ten-way
rotary valve.

5.Wipe the outer wall of the chemical waste liquid and
cleaning waste liquid tubelines to ensure that no waste
liquid remains on the outer wall.

Note: The above operations of the ammonia nitrogen
instrument are usually carried out in the instrument
maintenance mode. Regarding how to enter the
maintenance mode of the instrument, attend the
relevant instrument maintenance training.
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Common Faults and Troubleshooting
Measures

Alarm and error information will be displayed in the main

WARNING: Only service personnel trained . . . .
v P interface’s history records - error and alarm information.

and certified by Thermo Fisher Scientific
should be maintaining the equipment.

WARNING: Reagents in the instrument are
corrosive.

Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

1.The measurement result exceeds the selected measurement range,
re-select the measurement range according to the concentration of
actual water sample. If it is higher than the upper limit of measurement,
choose a higher range of measurement; if it is lower than the lower
measurement limit, select a lower measurement range.

Measurement results higher than
the upper range limit/

measurement results lower than
the lower range limit (W17, W18)
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Table 12. Alarm/Fault Information and Troubleshooting Methods

No. Alarm Information Troubleshooting Methods

1.When the instrument is not working, observe the temperature of the
reaction cell. The temperature change of the reaction cell should be

Unstable temperature of the within +1°C;

reaction cell (W1) 2.1f the temperature of the reaction cell changes greatly, the instrument

may be failure. Contact the after-sales personnel to confirm the fault
and repair it.

1.When the instrument is not working, observe the temperature of the
reaction cell. The temperature of the reaction cell should be within the
range of the set temperature +5°C;

High/low temperature of

reaction cell (E15, E16) 2.If the temperature of the reaction cell deviates too much from the set

temperature, the instrument may be failure, contact the after-sales
personnel to confirm the fault and repair it.

1. The service life of the syringe pump is designed to be half a year.
Extended service will lead to instability of the system, abnormal test
8 Expiration of service life of results and even damage to the injection pump;

syringe pump (W4)
2.If the service life of the syringe pump expires, contact the after-sales

personnel for maintenance and replacement.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

No. Alarm Information Troubleshooting Methods

1.The service life of the three-way valve is designed to be two years.
Extended service will cause instability of the system, abnormal test

10 Expiration of service life of the results, and even damage to the instrument;
three-way valve (W8)
2.If the service life of the three-way valve expires, contact the after-sales

personnel for maintenance and replacement.

1.Click the manual operation navigation icon to enter the manual
operation interface.

2.Click Manual Measurement to enter the manual measurement start-up
interface, check the pre-loaded sample volume value and check the
sample tube length. When the ratio of the sample tube length (unit: cm)
to 50 is smaller than the pre-loaded sample volume, the sample tube
needs to be pulled out and inserted into the liquid waste tank, or the
pre-loaded sample volume needs to be changed. Recommended set
value: sample tube length (unit: cm) / 50+ 0.2 mL.

3.Return to the main interface of Manual Measurement and click Deep

Adherent objects in sample tube
Cleaning.

or liquid storage ring

4. After the completion of deep cleaning, check if the adherent object
exists. If it still exists, it is recommended to repeat the deep cleaning for
2-3 times. If it still exists after 2-3 times of deep cleaning, you need to
enter the maintenance interface, click Hardware Maintenance, then
Liquid Level Sensor Calibration to implement liquid level sensor
calibration. If the calibration is successful, it can continue to be used.

5.Directly replace the sample tube or liquid storage ring.

6.Whether directly replace the sample tube or clean the sample tube, the
liquid level sensor needs to be calibrated after cleaning or replacement.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

1.Power off for more than 15s.
14 Blurred screen
2.Restart the equipment.

1.Check whether the reagent in the reagent 1 bottle is used up or is
insufficient;

2.Whether the liquid inlet tube of reagent 1 has been inserted into the
bottom of the reagent 1 bottle;

3.Check whether the reagent back flow occurs at the place where the
liquid inlet tube of reagent 1 is connected to the port 9 of the switching
valve; if yes, the connection terminal at this place need to be tightened;

16 Lack of reagent (E5)

4. After all the above steps have been checked and the problem is solved,
rerun the analysis procedure to see if the fault has been eliminated. If
the fault still occurs, contact the after-sales personnel to confirm the
fault and repair it.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

1.Check whether the reagent in the reagent 3 bottle is used up or is
insufficient;

2.Whether the liquid inlet tube of reagent 3 has been inserted into the
bottom of the reagent 3 bottle;

3.Check whether the liquid inlet tube of reagent 3 is connected to the NC
port of the three-way valve, and whether the reagent back flow occurs
18 Lack of reagent 3 (E7) at the COM port of the three-way valve and at the port 10 of electronic
rotary valve; if yes, the corresponding connection terminals need to be
tightened;

4. After all the above steps have been checked and the problem is solved,
rerun the analysis procedure to see if the fault has been eliminated. If
the fault still occurs, contact the after-sales personnel to confirm the
fault and repair it.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

Orion 8010cX Ammonia Analyzer Common Faults and Troubleshooting Measures | 45




Table 12. Alarm/Fault Information and Troubleshooting Methods

No. Alarm Information Troubleshooting Methods

1.Visually check the electrical parts (rotary valve control board and serial
port communication adapter board) at the rear of the electronic rotary
valve for obvious corrosion. If there is any corrosion, it is necessary to
power off, replace relevant parts and try again;

2.Visually inspect each connecting tubeline of rotary valve for blockage or
crystal residue, if any, clean up the tubelines, or replace relevant

tubelines;
22 Rotary valve failure (E3)
3.Operate the rotary valve with the system diagnostic function of the

instrument, and check whether the feedback position of the rotary valve
is correct;

4.Disconnect the power supply of the instrument, power on it again, and
check whether the electronic rotary valve works normally. If the fault still
occurs, contact the after-sales personnel to confirm the fault and repair
it.

1.Visually inspect each connecting tubeline of three-way valve for
blockage or crystal residue, if any, clean up the tubelines, or replace
relevant tubelines;

2.0perate the three-way valve with the system diagnostic function of the
instrument, and the three-way valve will give out a loud switching sound

24 Three-way valve failure (E4) e e S merEl

3.Cut off the power supply of the instrument, power on it again, and
check whether the electronic rotary valve works normally. If the fault still
occurs, contact the after-sales personnel to confirm the fault and repair
it.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

1.Confirm that curve calibration has been done under the current
measuring range and the calibration is successful;

2.Enter Parameter Setting-Calibration Parameters-Current Parameters,
26 Calibration curve expires (W19) view the current curve information, and check whether the current
curve and factory curve information are existing;

3.When the current calibration curve exceeds the time limit by one month,
the curve needs to be re-calibrated.

1.Shut down the instrument, remove the LED and PD, and observe
whether there are impurities or dirt on the light path. If there is dirt, use
cotton swabs dipped in alcohol to clean it;

Failure of LED calibration (The
28 high or low value exceeds the
limit value by 20%)

2.Turn on the instrument and use the maintenance function of the
instrument to deeply clean the M-cell;

3.After all the above steps have been checked and the problem is solved,
recalibrate LED; if the fault still occurs, please contact the after-sales
personnel to confirm the fault and repair it.
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Table 12. Alarm/Fault Information and Troubleshooting Methods

Alarm Information Troubleshooting Methods

1.Cut off the power supply of the instrument, visually check the leakage
position of tubelines and devices, determine the leakage source, and
then carry out maintenance (see Instrument Diagnosis for specific
information);

2.Possible causes of liquid leakage:
30 Liquid leakage . g
e Loose tubeline connection terminals leads to leakage of liquid;
e Improper connection of tubes results in leakage of liquid;
e Broken reagent bottles result in leakage of liquid;

3.Cracked reaction cell or measuring cell results in leakage of liquid.

Note: For the error information items listed in Table 12, it is
necessary to find the root cause of the problem and eliminate
the problem, and then restart the measurement operation.
When the next round of initialization operation is performed,
the system will reconfirm the relevant error information. If the
problem is detected to have been eliminated, the error
information would automatically disappear.
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Customer Service

Compliance Precautions

This equipment would generate, use and radiate radio
frequency energy. If not installed and used according to the
User Manual, it may cause interference to radio
communication. This equipment has been tested in
accordance with Part 15, Subpart J, of the FCC Rules and is
deemed to meet the restrictions on Class A computing
equipment and can provide reasonable interference
protection for operation in a commercial environment. The
operation of this equipment in residential areas may cause
interference. Therefore, the user needs to take necessary
measures to correct the interference at his own expense.

This digital equipment does not exceed the radio noise
emission (Class A) limit for digital equipment specified in the
Radio Interference Regulations of the Canadian Department
of Communications.

Terms and Conditions

For products not listed in this warranty statement, please visit
our website: www.thermofisher.com/processwater

Contact Information

For the latest contact information, please visit
www.thermofisher.com/processwater

Thermo Fisher Scientific

22 Alpha Road
Chelmsford, MA 01824
USA

Tel: 1-978-232-6000
Fax: 1-800-225-1480

Orion 8010cX Ammonia Analyzer

Minimum Order

The minimum order amount required for Thermo Scientific
Orion process products is $100. This order is considered as a
product purchase order shipped to a single location. The
requirement of international minimum order amount may vary.
For more details, contact the international coordinator.

Hazardous Materials

Some materials are corrosive/oxidizing agents specified by
DOT and IATA and may require special marks and treatment.
In addition, the material is forbidden to combine with other
products. The freighter may incur additional freight charges
for handling/transporting these materials. Additional freight
charge will be charged according to the conditions of FOB.
Notify the manufacturer of the shipping instructions for these
dangerous goods to reduce the relevant freight charges.

Restock Fee

Permission must be obtained to return brand-new goods and
excess inventory before returning goods. Under the condition
of no reordering, if any goods are allowed to return due to
wrong ordering and receive corresponding refund, a
replenishment fee of 25% of the product price shall be paid.
25% of the replenishment fee for international customers will
be paid according to the international price.

Only brand-new (in the box) goods can be returned within

30 days after the manufacturer's delivery. Used goods,

9 digital parts and discontinue items are not refundable to
obtain corresponding refunds.

Shipment Discrepancy

The manufacturer must be informed of any goods or
document discrepancy within 30 days since receiving the
invoice. All confirmed claims for short shipment will be settled
by refund notices or new orders. Any claim for discrepancy in
shipment made after 30 days since the date of invoice will not
be accepted and the manufacturer will not provide any
refund.
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Shipment Delay

The manufacturer shall not be liable for any failure or delay in
fulfilling orders due to fire, flood, strike or other labor
difficulties, natural disasters, acts of government authorities or
buyers, riots, bans, shortage of fuel or energy, transportation
accidents or delays, inability to obtain required labor,
materials or manufacturer's facilities from general sources, or
reasons beyond the manufacturer’s control. In case of delay
in fulfilling orders due to any of the above reasons, the order
delivery date or fulfillment completion time shall be reasonably
extended for a period to cope with the impact of the delay.

Warranty

According to the operation restriction and maintenance
procedures given in the User Guidelines, Thermo Scientific
Orion process products are guaranteed to be free from
material and process defects within 12 months from the date
of installation or 15 months after shipment, whichever is
earlier, when used under normal operating conditions or
under the condition without the occurrence of any accident,
change, misuse or abuse. This warranty is based on the
premise that the consumables (all solutions) are stored in
non-corrosive air at temperatures between 5°C and 45°C
(40°F and 110°F) and within the storage life printed on the
product.

In case of the occurrence of failure during the warranty period,
the manufacturer or the authorized distributor selected by the
manufacturer will repair or replace the unqualified product
according to the above warranty terms or refund the
purchase price of the product.

The warranty mentioned above is the only warranty certificate
of Thermo Fisher Scientific for the product. All other forms of
warranties, whether statutory, express or implied (including
but not limited to implied warranty of product performance),
or for other purposes and all warranties arising from trading
habits or business practices, are not recognized by the
company. The only solution enjoyed by the buyer is to repair
or replace unqualified parts or refund the purchase price of
the product. However, the manufacturer (including its
contractors and suppliers) shall not be liable to the buyer or
any person for special indirect, accidental or corresponding
losses, regardless of the requirements in the contracts, torts
(including negligence) or requirements arising from the
supplied product.
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Process products used in foreign nuclear facilities shall
conform to the manufacturer's nuclear terms and conditions.
If there is no copy of the nuclear terms and conditions,
contact the manufacturer.

Except for the terms of this warranty, any inconsistent
statement and warranty made by any person (including
authorized distributors, dealers, representatives and
employees of the manufacturer) shall not be binding on the
manufacturer, unless the written consent or signature of an
official from the manufacturer has been gained.

Orion 8010cX Ammonia Analyzer



Accessories Information

Consumables, Parts and Accessories

For Analyzer, Accessories, Reagents, etc., refer to the
following table for order number information:

Table 13. Ordering Information of for Analyzer, Consumables and Related Accessories

Order number Description

Manufacturer:
Thermo Fisher Scientific

Address:

22 Alpha Road
Chelmsford, MA 01824
USA

Tel: 1-978-232-6000
Fax: 1-800-225-1480
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Regulatory

F@ FCC Statement

Any changes or modifications not expressly approved by the
party responsible for compliance could void the user’s
authority to operate the equipment.

Note: This equipment has been tested and found to comply
with the limits for a Class A digital device, pursuant to part 15
of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own
expense.

Canadian ISED IC Notice

This ISM digital apparatus complies with Canadian ICES-001.
Cet appareil ISM est conforme & la norme NMB-001 du
Canada.

WARNING Statement: EMC Registration is done on this
equipment for business use only. It may cause interference
when the product would be used in home. This warning
statement applies a product for business use.

K Korea KC

AZI St 2

01 171 AP B SHANAH NS SHOZ NBHHIIS U2 IDIZH IIEE
BAOM ARG B2 @I2HEC 2210t USLICH

WARNING Statement: EMC Registration is done on this
equipment for business use only. It may cause interference
when the product would be used in home. This warning
statement applies a product for business use.
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@ Australia / New Zealand RCM

This product complies with all applicable standards for
Australia and New Zealand.
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	4. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
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	4. Use the system’s diagnostic function, enter the light source and detector option, turn on the LED and observe whether the PD (photo diode) detection voltage is stable;
	5. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. When the instrument is not working, observe the temperature of the reaction cell. The temperature change of the reaction cell should be within ±1°C;
	2. If the temperature of the reaction cell changes greatly, the instrument may be failure. Contact the after-sales personnel to confirm the fault and repair it.
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	3. When there is lack of liquid, but no alarm is given out, the liquid level sensor is abnormal or needs to be calibrated.
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	3. Check whether the liquid inlet tube of reagent 2 is connected to the NO port of the three-way valve, and whether the reagent back flow occurs at the COM port of the three-way valve and at the port 10 of switching valve; if yes, the corresponding c...
	4. After all the above steps have been checked and the problem is solved, rerun the analysis procedure to see if the fault has been eliminated. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Check whether the reagent in the reagent 3 bottle is used up or is insufficient;
	2. Whether the liquid inlet tube of reagent 3 has been inserted into the bottom of the reagent 3 bottle;
	3. Check whether the liquid inlet tube of reagent 3 is connected to the NC port of the three-way valve, and whether the reagent back flow occurs at the COM port of the three-way valve and at the port 10 of electronic rotary valve; if yes, the corresp...
	4. After all the above steps have been checked and the problem is solved, rerun the analysis procedure to see if the fault has been eliminated. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Check whether the deionized water in the deionized water bottle is used up or insufficient;
	2. Whether the deionized water tube is drawn out of the water tank, or whether it is not inserted below the water surface;
	3. Check whether the deionized water back flow occurs at the place where the inlet tube of the deionized water is connected to the connection terminal on the right side of the injection pump; if yes, the connection terminal at this place need to be t...
	4. Check whether there are bubbles inside the syringe pump, especially when the white plastic push rod moves downward, if there is air being drawn in obviously. If yes, tighten the syringe pump or replace the syringe pump and its black flat gasket;
	5. After all the above steps have been checked and the problem is solved, rerun the analysis procedure to see if the fault has been eliminated. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Check whether the standard sample in the standard sample bottle is used up or insufficient;
	2. Whether the standard sample injection tube has been inserted into the bottom of the standard sample bottle;
	3. Check whether the solution back flow occurs at the place where the liquid inlet tube of standard sample is connected to the port 2 of the electronic rotary valve; if yes, the connection terminal at this place need to be tightened;
	4. After all the above steps have been checked and the problem is solved, rerun the analysis procedure to see if the fault has been eliminated. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Check whether the cleaning solution in the cleaning solution bottle is used up or insufficient;
	2. Whether the cleaning solution tube has been inserted into the bottom of the cleaning solution bottle;
	3. Check whether the solution back flow occurs at the place where the liquid inlet tube of cleaning solution is connected to the port 1 of the electronic rotary valve; if yes, the connection terminal at this place need to be tightened;
	4. After all the above steps have been checked and the problem is solved, rerun the analysis procedure to see if the fault has been eliminated. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Visually check the electrical parts (rotary valve control board and serial port communication adapter board) at the rear of the electronic rotary valve for obvious corrosion. If there is any corrosion, it is necessary to power off, replace relevan...
	2. Visually inspect each connecting tubeline of rotary valve for blockage or crystal residue, if any, clean up the tubelines, or replace relevant tubelines;
	3. Operate the rotary valve with the system diagnostic function of the instrument, and check whether the feedback position of the rotary valve is correct;
	4. Disconnect the power supply of the instrument, power on it again, and check whether the electronic rotary valve works normally. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Visually check whether the three-way valve and syringe pump of the injection pump are normal;
	2. Check whether the electrical connection of injection pump is reliable; whether there is obvious corrosion on the electrical parts, if there is any corrosion, it is necessary to power off, replace relevant parts and try again;
	3. Cut off the power supply and manually push the big black sliding block under the syringe pump to see if it can move up and down smoothly. If not, remove the syringe pump and try again. If it can move up and down smoothly, the syringe pump needs to...
	4. Restart the machine and check whether the injection pump is working properly by using the diagnostic function of the instrument; if the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Visually inspect each connecting tubeline of three-way valve for blockage or crystal residue, if any, clean up the tubelines, or replace relevant tubelines;
	2. Operate the three-way valve with the system diagnostic function of the instrument, and the three-way valve will give out a loud switching sound when it works normally;
	3. Cut off the power supply of the instrument, power on it again, and check whether the electronic rotary valve works normally. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Visually check whether the buffer ring detected by the liquid sensor is discolored and contaminated. If it is contaminated, at first, use the deep cleaning function to clean the buffer ring. If it still fails, it needs to be removed for manual cle...
	2. Check whether the cable of the liquid sensor is loose and has a poor contact;
	3. Operate the liquid sensor with the system diagnostic function of the instrument, and check whether the voltage of the liquid sensor is correct when the buffer ring is in the state of empty tube (filled with air) or full tube (filled with deionized...
	4. Cut off the power supply of the instrument, power on it again, and calibrate the liquid sensor. If the fault still occurs, contact the after-sales personnel to confirm the fault and repair it.
	1. Confirm that curve calibration has been done under the current measuring range and the calibration is successful;
	2. Enter Parameter Setting-Calibration Parameters-Current Parameters, view the current curve information, and check whether the current curve and factory curve information are existing;
	3. When the current calibration curve exceeds the time limit by one month, the curve needs to be re-calibrated.
	1. Check whether the calibration setting concentration is consistent with the current calibration concentration; if they are inconsistent, conduct the modification and calibration;
	2. Shut down the instrument, remove the LED and PD, and observe whether there are impurities or dirt on the light path. If there is dirt, use cotton swabs dipped in alcohol to clean it;
	3. Turn on the instrument and use the maintenance function of the instrument to deeply clean the M-cell;
	4. After all the above steps have been checked and the problem is solved, recalibrate LED; if the fault still occurs, please contact the after-sales personnel to confirm the fault and repair it.
	1. Shut down the instrument, remove the LED and PD, and observe whether there are impurities or dirt on the light path. If there is dirt, use cotton swabs dipped in alcohol to clean it;
	2. Turn on the instrument and use the maintenance function of the instrument to deeply clean the M-cell;
	3. After all the above steps have been checked and the problem is solved, recalibrate LED; if the fault still occurs, please contact the after-sales personnel to confirm the fault and repair it.
	1. Shut down the instrument, and visually observe whether the cable between main control panel and measurement interface drive board MCB is connected correctly and firmly. If necessary, unplug and plug the cable again;
	2. Turn on the instrument, and check whether there is still a prompt of communication error;
	3. If the fault still occurs, please contact the after-sales personnel to confirm the fault and repair it.
	1. Cut off the power supply of the instrument, visually check the leakage position of tubelines and devices, determine the leakage source, and then carry out maintenance (see Instrument Diagnosis for specific information);
	2. Possible causes of liquid leakage:
	3. Cracked reaction cell or measuring cell results in leakage of liquid.
	1. Check the current process, if it is verification (including manual verification and automatic verification), check whether the standard solution in the verification bottle is used up or missing;
	2. Check whether the liquid tube has been inserted into the bottom of the standard solution bottle;
	3. Check whether the solution inlet of the validation solution bottle and the electronic rotary valve port 2 have a solution backflow; if it is, tighten the corresponding connection terminal;
	4. After all the above steps are checked and resolved, re-run the analysis program to see if the fault has been eliminated; if the fault still occurs, please contact the after-sales personnel to determine the fault and repair it.
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