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3.	 Press the PRINT button. The instrument begins to print the histogram of cost savings. While the instrument 
is printing, the cost savings are displayed on the instrument LCD.

Note: Printing takes approximately one minute.

000-199:  2089
200-399:  1077
400-599:  428
600-799:  241
800-999:  74
   >1000:  4

CATHs AVOIDED
2089

UTIs AVOIDED
63

SAVINGS
$49107.00

3913

4.	 When printing is completed, tear the paper from the instrument by pulling the printout towards the back of 
the instrument.

Histogram
VERATHON

05/27/14     08:55

Volume

CATHs AVOIDED
2089

UTIs AVOIDED
63

SAVINGS
$49,107

scans

000-099
100-199
200-299
300-399
400-499
500-599
600-699
700-799
800-899
900-999
>1000

870
1,219
589
488
252
176
154
87
69
5
4

5.	 If desired, create a photocopy of the printout. The BVI 3000 instrument prints on thermal paper. Over time, 
the printout will fade. For maximum storage life, Verathon® recommends that you create a photocopy of the 
printout.
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CLEANING & DISINFECTING
Routine cleaning and maintenance will help ensure safe and effective operation of the BladderScan BVI 3000 
system. Clean and disinfect the instrument before use and between patient exams. For more information, 
please contact your authorized BladderScan Service Center, your local BladderScan distributor, or Verathon® 
Customer Care. 

This product may only be cleaned and disinfected by using the approved processes provided in 
this manual. Cleaning and disinfection methods listed are recommended by Verathon® based on 
compatibility with component materials. 

WARNING

Availability of cleaning and disinfection products varies by country, and Verathon is unable 
to test products in every market. For more information, please contact Verathon Customer 
Care at 1.800.331.2313 or your local representative. For additional contact information, visit 
verathon.com/contact-us.

WARNING

Ensure that you follow the manufacturer’s instructions for handling and disposing of the cleaning 
and disinfection solutions provided in this manual.

WARNING

Procedure 1.	 CLEAN THE INSTRUMENT

Cleaning is critical to ensuring the component is ready for disinfection. Failure to properly clean the 
device could result in a contaminated instrument after completing the disinfection procedure. 

WARNING

Cleaning is the removal of all visible soil or contaminants from the exterior surfaces of the device. The device 
must be cleaned after every use, and cleaning is an essential step before disinfection.

1.	 Wipe the acoustic coupling gel completely off the scanhead.

2.	 	Use a moistened, soft cloth to remove particulate matter or body fluids that remain on the instrument.

3.	 	Do not re-use cloths or wipes. 

4.	 	Allow the device to air dry, or towel dry with a clean dry cloth. Next, you must disinfect the instrument.
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Procedure 2.	 DISINFECT THE INSTRUMENT

Failure to heed the following may cause device damage not covered by the warranty:

•	 Do not immerse the instrument in the disinfectant solution.

•	 Do not subject any part of the instrument to steam, ethylene oxide, radiation, or similar methods of 
sterilization or autoclaving.

•	 Do not use CidexPlus® to disinfect the instrument. CidexPlus will damage the plastic enclosure.

IMPORTANT

Disinfectants and cleaning methods listed are based on compatibility with product materials, not biological 
effectiveness. Refer to the instructions from the manufacturer of the disinfectant for guidance on biological 
effectiveness of the disinfectant. 

The following liquid disinfectants and wipes are compatible with the materials used in the instrument: 

•	 A-456® II Disinfectant

•	 Accel® TB Wipes 

•	 CaviCide®

•	 CaviWipes®

•	 Chloro-Sol Spray®

•	 Clorox® Germicidal Wipes

•	 Mikro Quat

•	 Sani-Cloth® Bleach Wipes

•	 Sani-Cloth® Germicidal Wipes

•	 Sani-Cloth® Plus Germicidal Wipes 

•	 Sporicidin® Disinfecting Towelettes

•	 T-Spray II®

The level of disinfection required for a device is based on the type of tissue it contacts during use. Based on the 
intended use of the BladderScan BVI 3000 system, low-level disinfection is the minimum level required. 

1.	 Ensure the instrument has been properly cleaned according to the procedure Clean the Instrument on 
page 38.

2.	 	Ensure the disinfectant has not expired.

3.	 	If using a liquid disinfectant, prepare the disinfection solution according to the manufacturer’s label 
instructions, ensuring that you are using the proper concentration.

4.	  Apply the solution to a soft cloth or wipe.

Note: Do not spray or apply liquid disinfectants directly to the surface of the device, and do not soak the 
device in liquids.

5.	 	Wipe the surfaces of the device and allow the surface to remain wet for the required contact duration. Follow 
the manufacturer’s instructions for the appropriate disinfection level contact duration.

6.	 	Do not re-use cloths or wipes. 

7.	 	If rinsing or removal of the disinfectant solution from the device is required by the disinfectant manufacturer’s 
instructions, wipe with a clean soft cloth dampened in sterile water. Verathon® recommends wiping the 
device three separate times to remove all residual disinfectant.

8.	 	Allow the device to air dry, or towel dry the device with a clean, dry cloth.
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MAINTENANCE & TROUBLESHOOTING

ANNUAL CERTIFICATION OF CALIBRATION
Verathon® recommends that the BVI 3000 be certified by an authorized Verathon Service Center once a year. 
Certification service includes a comprehensive inspection and testing of the instrument in order to ensure 
accurate measurement performance. For more information, please contact the Verathon Service Center or your 
local distributor.

If the calibration due date for your BVI 3000 has passed, the message “Calibration Due” will appear every 
time you turn on the instrument. You can still measure bladder volume; however, this message will continue to 
appear until an authorized Verathon Service Center calibrates the instrument. 

PERIODIC INSPECTIONS

WEEKLY INSPECTIONS
Once a week, you should inspect the control unit, scanhead, cable, power supply, power cords, batteries, and 
plugs for damage or cracks. Cracks that allow the ingress of fluid into the control unit or scanhead may affect the 
performance of the instrument. Any apparent cracks or faults in the control unit, scanhead, or the cable that links the 
control unit and the scanhead must be referred to your authorized Verathon Service Center or your local distributor.

MONTHLY ACCURACY CHECK
Each month, or whenever accuracy assessment is desired, you should test the accuracy of the instrument 
according to the instructions in the procedure Verify Instrument Accuracy on page 47.

DEVICE REPAIR
The BladderScan BVI 3000 system components are completely sealed and not user-serviceable. Verathon® 
does not make available any type of circuit diagrams, component parts lists, descriptions, or other information 
that would be required for repairing the device and related accessories. All service must be performed by a 
qualified technician.

If you have any questions, contact your local Verathon representative or Verathon Customer Care.

Electric shock hazard. Do not attempt to open the system components. This may cause serious 
injury to the operator or damage to the instrument and will void the warranty. Contact Verathon 
Customer Care for all servicing needs.

WARNING

No modification of this equipment is allowed.

WARNING
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TROUBLESHOOTING

Procedure 1.	 RUN A SELF TEST

The following tests are completed as part of the self test:

•	 ROM Test—Program memory

•	 BUS Test—Microprocessor bus

•	 NVRAM Test—Non-volatile, battery-backed memory

•	 SRAM Test—Main memory

•	 FLASH Test—Flash memory

1.	 Turn the BladderScan BVI 3000 on by pressing the power  button.

2.	 On the Main Menu screen, press the ALT button. 

BVI 3000

SCAN ALT

VERATHON

PRINT NOTES
13:2705/22/14

3.	 If you are prompted, enter your PIN code.

Note: The default PIN code is 0000.

4.	 On the Alternate Menu screen, press the SELF TEST button. The instrument begins the self test.

NAME TIMEDATE

Copyright 2013 by 
VERATHON Corporation

VER: 3.020 (D949)
Box ID: 00001965

PREF
SELF
TEST

As the test is completed, the Self Test screen displays the status of the systems tested. When the test is 
complete, the instrument returns to the Main Menu screen.

ROM Test    PASSED
Bus Test    PASSED

NVRAM Test    PASSED

SRAM Test    PASSED
FLASH Test    PASSED

5.	 If any of the self-test systems does not pass, contact Verathon Customer Care or your local representative.
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Procedure 2.	 TROUBLESHOOT POWER ISSUES

If the instrument does not turn on, this is usually due to a dead or discharged battery and can be fixed simply by 
replacing the dead battery with a charged one. 

1.	 Check the battery icon in the upper-right corner of the LCD screen. 

2.	 If the battery icon is clear (empty), replace the battery or recharge the current battery. For more information, 
see Charge the Batteries on page 10.

3.	 If replacing or charging the battery does not resolve the issue, contact Verathon® Customer Care or your 
local representative.

Procedure 3.	 TROUBLESHOOT AN ERROR MESSAGE

BATTERY CHARGE LEVEL

When the battery’s charge is too low to allow normal operation (but not too low to permit operation of the 
internal circuitry) the BVI 3000 displays the following message: BATTERY CHARGE LEVEL IS TOO LOW FOR 
INSTRUMENT OPERATION. RECHARGE BEFORE NEXT USE. 

BATTERY CHARGE LEVEL
IS TOO LOW FOR 

INSTRUMENT OPERATION. 
RECHARGE BEFORE NEXT USE.

1.	 Replace the battery or recharge the current battery. For more information, see Charge the Batteries on 
page 10.

NO SCANHEAD

The following image is displayed if the user presses the SCAN button when the scanhead is not connected to 
the control unit.

1.	 Connect the scanhead to the control unit according to the instruction in the procedure Connect the 
Scanhead to the Control Unit on page 13. When the scanhead is properly attached to the control unit, the 
error disappears, and the instrument operates normally.
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PRINTHEAD DISENGAGED

The instrument senses when the printhead is disengaged and displays the following image until the printhead 
release lever is positioned up as far as it can go.

1.	 Turn the printhead release lever so that it is pointing to 10 o'clock.

NO PAPER

The BVI 3000 displays the following image when the printer is out of paper. 

1.	 Load paper according to the instructions in the procedure Load The Thermal Paper Roll on page 14.

TOO HOT

The BVI 3000 displays the following message if the printhead overheats. 

TOO HOT

1.	 Turn off the BVI 3000, and then wait for the instrument to cool down. 

2.	 Ensure that this is not the result of a paper jam. For more information, see Clear a Paper Jam on 
page 44.

3.	 If the printhead continues to overheat, contact Verathon® Customer Care or your local representative.

RESCAN (INTERFERENCE)

The BVI 3000 displays the message RESCAN if it detects interference of sufficient magnitude to possibly 
compromise measurement accuracy. For more information, see Electromagnetic Compatibility on page 54.

1.	 Locate the source of the interference.

2.	 Disable or remove the interference source, or use the BVI 3000 away from the interference source. 

3.	 If these efforts do not restore normal operation, contact Verathon® Customer Care.
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Procedure 4.	 CLEAR A PAPER JAM

If the paper jam is inaccessible, do not try to disassemble the printer. Contact your authorized Verathon® 
Service Center or your local Verathon distributor for service.

IMPORTANT

1.	 On the right side of the instrument, next to the paper roll well, lower the printhead release lever. 

2.	 While moving the manual paper-feed wheel counterclockwise, gently pull the paper backward until the paper 
jam is cleared and the paper roll is free of the instrument.

3.	 Turn the printhead release lever so that it is pointing to 10 o'clock.

4.	 Trim any damaged paper off of the paper roll.

5.	 Ensure that the new end of the paper roll is cut straight. Do not fold the end of the paper roll, cut it 
diagonally, or cut it to a point.

6.	 Reload the paper roll according to the instructions in the procedure Load The Thermal Paper Roll on 
page 14.
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Procedure 5.	 TEST THE PRINTER

Select this option to test if the built-in thermal printer works. The instrument will print alphanumeric characters 
and a simple grayscale test pattern.

1.	 Ensure a paper roll has been inserted into the instrument according to the instructions in the procedure Load 
The Thermal Paper Roll on page 14.

2.	 On the Main Menu screen, press the PRINT button.

BVI 3000

SCAN ALT

VERATHON

PRINT NOTES
13:2705/22/14

3.	 On the Print screen, press the SEL button until TEST PRINT is selected.

PRINT SEL� DONE

TEST PRINT
COST SAVING

LAST IMAGE

X

4.	 Press the PRINT button. The instrument begins printing.

Note: Printing takes approximately one minute.

PRINT SEL� DONE

TEST PRINT
COST SAVING

LAST IMAGE

X
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5.	 If you would like to cancel printing while it is in progress, press the ABORT PRINT button.

ABORT
PRINT

PRINTING IN PROGRESS

6.	 When printing is completed, tear the paper from the instrument by pulling the printout towards the back of 
the instrument.

7.	 Ensure that the instrument prints an array of alphanumeric characters and a simple grayscale test pattern. 

!"#$%&’()*+,-./01234
56789:;<+>?@ABCDEFGHI

JKLMNOPQRSTUVWXYZ[�]�
_ʽabcdefghijklmnopqrs

tuvwxyz{|}~üäåÄÅÉÆöõï

000
002
004
006
008

000
001
002
003
004

000
000
001
001
002

Probe: 21308   Box: 00001965
VER: 3.020    D949
Probe Scan Count: 865
Console Scan Count: 1282
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Procedure 6.	 VERIFY INSTRUMENT ACCURACY

Measurement accuracy is dependent upon aiming the scanhead so that the bladder falls entirely within the 
measurement cone and following the proper instructions for use. When confirming measurement accuracy, 
ensure that you are measuring the bladder volume according to the instructions in this manual.

1.	 According to the instructions in the chapter Using the Instrument on page 24, measure the pre-void 
volume of a bladder.

2.	 Void or catheterize into a measurement beaker. This is called the voided volume.

3.	 According to the instructions in the chapter Using the Instrument on page 24, measure the post-void 
volume of the bladder. This checks for any post-void residual (PVR).

4.	 Subtract the post-void measurement collected in Step 3 from the pre-void measurement collected in Step 1. 
This is called the measured volume. 

5.	 Compare the voided volume collected in Step 2 to the measured volume from Step 4.

If the voided volume is less than 699 ml, the measured volume should be within ± (20% + 20 ml).

If the voided volume is more than 699 ml, the measured volume should be within ± (25% + 25 ml).

6.	 If the measured volume is not within the accuracy range, contact Verathon Customer Care or your local 
representative.

DEVICE DISPOSAL
Disposal of this device in accordance with WEEE requirements can be coordinated through your Verathon® 
Service Center.
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WARRANTY
Verathon® warrants the BladderScan BVI 3000 against defects in material and workmanship for one (1) year 
from the date of purchase from Verathon Inc. Warranty extensions are available. For more information, contact 
Verathon Customer Care or your local representative. For contact information, see verathon.com/contact-us.

Pursuant to this warranty, a service center authorized by Verathon will repair or replace units that prove to be 
defective during the warranty period.

This warranty is given only to the original purchaser of the BladderScan instrument. This warranty does not 
cover equipment sold as used.

This warranty does not apply if the product has been damaged by misuse or as the result of service or 
modification by anyone other than a service center authorized by Verathon. 

The unit must be used in accordance with the instructions contained in this manual. Consumable items are not 
covered in this warranty and should be used in conformance with Verathon product specifications, as provided 
in the Product Specifications chapter.

Warranty conditions may differ in some countries. Contact your local distributor for warranty terms.

DISCLAIMER OF ADDITIONAL WARRANTIES
There are no understandings, agreements, representations of warranties expressed or implied (including 
warranties of merchantability or fitness for a particular purpose) other than those set forth in the preceding 
Warranty section. The contents of this manual do not constitute a warranty.

Some states disallow certain limitations on applied warranties. The purchaser should consult state law if there 
is a question regarding this disclaimer. The information, descriptions, recommendations, and safety notations 
in this manual are based upon Verathon experience and judgment, as of June 2014, with respect to the 
BladderScan BVI 3000 instrument. The contents of this manual should not be considered to be all-inclusive or 
covering all contingencies.

Please direct any questions or problems concerning bladder volume measurement, using the instrument, or the 
interpretation of data to the responsible physician.

http://verathon.com/contact-us/
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PRODUCT SPECIFICATIONS

SAFETY & PERFORMANCE SUMMARY
•	 The BladderScan BVI 3000 computes the volume of the urinary bladder based upon twelve, 

cross-sectional ultrasound images. For maximum accuracy, be sure to hold the scanhead motionless 
while scanning.

•	 The most accurate measurements are obtained when the patient rests quietly in the supine position.

•	 Accuracy is compromised if the user does not obtain an optimal, repeatable image.

•	 Errors in usage tend to result in the underestimation of bladder volume, except in cases where the 
scanhead is moved during scanning. In this case, the measurement may overestimate the patient’s 
bladder volume.

•	 The BladderScan BVI 3000 is not intended for use on pregnant patients.

•	 The patient being scanned should not have a catheter in his or her bladder. This could create micro 
bubbles in the bladder, which affect the accuracy of the measurement.

•	 Do not use the BVI 3000 on patients with open skin or wounds in the suprapubic region.

•	 Use care when scanning suprapubic and pelvic surgery patients. Scar tissue, surgical incisions, sutures, 
and staples can affect ultrasound transmission and reflection.

•	 To conserve power, the BladderScan BVI 3000 turns off automatically when not in use.

•	 Verathon® recommends that new operators first use the BVI 3000 on patients with moderately full 
bladders, rather than initially attempting to locate a bladder with a low volume.

•	 Warning: There is the possible hazard of explosion if the BVI 3000 is used in the presence of flammable 
anesthetics.

ACCURACY RANGE
Given the tremendous variation of healthy and compromised human anatomy, a guaranteed accuracy 
specification for the instrument used on humans would be difficult. The accuracy that an individual achieves 
when using the BVI 3000 depends on properly aiming the scanhead so that the bladder falls entirely within 
the measurement cone. Ensure that you follow the instructions for use in the chapter Using the Instrument on 
page 24.

It is suggested that you verify instrument accuracy by scanning a calibrated adult bladder tissue-equivalent 
phantom (if available) or by completing the procedure Verify Instrument Accuracy on page 47.

Table 6.	 Scanning Accuracy Range

BLADDER VOLUME ACCURACY RANGE

0 to 699 ml ± (20% + 20 ml)
700 to 999 ml ± (25% + 25 ml)
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COMPONENT SPECIFICATIONS

CONTROL UNIT & SCANHEAD SPECIFICATIONS

Table 7.	 General Specifications

SPECIFICATION VALUE

Classification Electrical Class II, Applied Part BF
Input Rechargeable nickel–metal hydride (NiMH) battery. 
Transient overvoltage Category II
Integrated printer Thermal printer

Ingress protection against water IPX1 (drip-proof, a higher than ordinary level of protection from 
drips, leaks, and spills)

Table 8.	 Operating & Storage Conditions

SPECIFICATION VALUE

Operating Conditions
Use Indoor
Ambient temperature range 10–40ºC (50–104ºF)
Atmospheric pressure range 700–1060 hPa
Relative humidity 30–75% non‑condensing

Storage Conditions
Storage Indoor
Ambient temperature range ‑20–60ºC (‑4–140ºF)
Atmospheric pressure range 500–1060 hPa
Relative humidity 20–95% non‑condensing



51
Operations & Maintenance Manual: Product Specifications

Table 9.	 Ultrasound Acoustic Output Parameters

Values in this table are the maximum readings obtained from three test results.

ACOUSTIC OUTPUT MI
ISPTA.3

(mW/cm2)
ISPPA.3

(W/cm2)

Global Maximum Value 0.218* 0.0676 2.95

Associated 
Acoustic 
Parameter

pr.3 (MPa) 0.317
Wo (mW) 0.0676 0.238
fc (MHz) 2.12 2.12 2.12
zsp (cm) 2.80 2.80

Beam 
dimensions

x-6 (cm) 0.367
y-6 (cm) 0.377

PD (µsec) 1.17 1.17
PRF (Hz) 400 400

EDS
Az. (cm) 5.46
Ele. (cm) 1.20

TIS/TIB/TIC range 0.0-1.0*
Image Rate 5.55 Hz
M-Lines 72
Sector Angle 120°
Sector Offset 2.035 cm

*	 Both MI and TI values are below 1.0.
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BATTERY CHARGER SPECIFICATIONS
Use only the battery charger supplied. Use of any other charger may damage the battery pack.

The power supply for the battery charger used with the BVI 3000 is tested to IEC 60601-1 requirements and is 
in compliance with UL and CSA equivalent standards. 

The power supply is not intended for direct patient contact. The batteries used in the BVI 3000 are charged 
separate from the control unit and not during patient use.

Table 10.	 Battery Charger Specifications

SPECIFICATION VALUE

Electrical Specifications

Input voltage
100-120 VAC/North American (LZA-) units 
200-250 VAC/European (LZE-) units 
100-250 VAC/Universal (LZU-) units

Input frequency 50–60 Hz

Input current
0.39 A/North American (LZA-) units 
0.25 A/European (LZE-) units 
0.38 A/Universal (LZU-) units

Output No load to full load at rated voltage. Refer to unit label
Input connection The power supply employs a direct plug in AC prongs for wall plug-in units
Insulation The power supply is Class I with basic insulation to each terminal

Environmental Specifications
Operating temperature 10 to 40°C (50 to 104°F)
Transient overvoltage Category II
Pollution degree II
Atmospheric pressure 700 hPa to 1060 hPa
Relative humidity 30 to 75%, non-condensing

Ventilation The power supply is designed to operate with free air convection.

Earth terminal
The earth terminal provided in this unit is a functional earth terminal, as 
indicated by the ground symbol on the unit. It is not utilized in the power supply 
to provide earth protection. Various ground options are available upon request.

Fuses The fuses used in the power supply are rated at 250 VAC, 2 A, quick acting.
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BATTERY SPECIFICATIONS
SPECIFICATION VALUE

Battery type Rechargeable nickel–metal hydride (NiMH)
Nominal voltage 7.2 V
Battery service life >500 cycles (IEC standard), approximately 2 years at 5 cycles per week
Charging time and conditions 160 mA for 16 hours at 20°C (68°F)
Rated capacity 1.6 Ah
Charging voltage 9–32 V DC source
Max weight 195 g (0.43 lbs)
Width 61 mm (2.4 in)
Length 59 mm (2.3 in)
Height 36 mm (1.4 in)
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ELECTROMAGNETIC COMPATIBILITY
BladderScan BVI 3000 system is designed to be in compliance with IEC 60601-1-2:2007, which contains 
electromagnetic compatibility (EMC) requirements for medical electrical equipment. The limits for emissions and 
immunity specified in this standard are designed to provide reasonable protection against harmful interference in 
a typical medical installation.

In addition, the BVI 3000 detects outside interference and displays RESCAN instead of a volume 
measurement if the detected interference is of sufficient magnitude to possibly compromise measurement 
accuracy. If you experience this display repeatedly, see the entry "Rescan (Interference)" in the procedure 
Troubleshoot an Error Message on page 42.

The BladderScan BVI 3000 system complies with the applicable essential performance requirements specified 
in IEC 60601-1 and 60601-2-37. Results of immunity testing show that the essential performance of the system 
is not affected under the test conditions described in the following tables. For more information about the 
essential performance of the BladderScan BVI 3000 system, see Essential Performance on page 1.

ELECTROMAGNETIC EMISSIONS

Table 11.	 Guidance and Manufacturer’s Declaration—Electromagnetic Emissions

The BladderScan BVI 3000 system is intended for use in the electromagnetic environment specified below. The 
customer or the user of the BladderScan BVI 3000 system should assure that it is used in such an environment.

EMISSIONS TEST COMPLIANCE ELECTROMAGNETIC ENVIRONMENT – GUIDANCE

RF emissions 
CISPR 11 Group 1

The BladderScan BVI 3000 system uses RF energy only for its 
internal function. Therefore, its RF emissions are very low and are 
not likely to cause any interference in nearby electronic equipment.

RF emissions 
CISPR 11 Class A

The BladderScan BVI 3000 system is suitable for use in all 
establishments other than domestic and those directly connected to 
the public low-voltage power supply network that supplies buildings 
used for domestic purposes.

Harmonic emissions 
IEC 61000-3-2 Class A

Voltage fluctuations/
flicker emissions 
IEC 61000-3-3

Complies
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ELECTROMAGNETIC IMMUNITY

Table 12.	 Guidance and Manufacturer’s Declaration—Electromagnetic Immunity

The BladderScan BVI 3000 system is intended for use in the electromagnetic environment specified below. The 
customer or the user of the BladderScan BVI 3000 system should assure that it is used in such an environment.

IMMUNITY TESTS IEC 60601 TEST LEVEL COMPLIANCE 
LEVEL

ELECTROMAGNETIC ENVIRONMENT 
– GUIDANCE

Electrostatic discharge 
(ESD)
IEC 61000-4-2

± 6 kV contact
± 8 kV air

In compliance

Floors should be wood, concrete, 
or ceramic tile. If floors are covered 
with synthetic material, the relative 
humidity should be at least 30%.

Electrical fast transient/
burst
IEC 61000-4-4

± 2 kV for power supply lines
± 1 kV for input/output lines

In compliance
Mains power quality should be that 
of a typical commercial or hospital 
environment.

Surge
IEC 61000-4-5

± 1 kV line(s) to line(s)
± 2 kV line(s) to earth

In compliance
Mains power quality should be that 
of a typical commercial or hospital 
environment.

Voltage dips, short 
interruptions and 
voltage variations on 
power supply input lines
IEC 61000-4-11

<5% Ut (>95% dip in Ut)  
for 0.5 cycle
40% Ut (60% dip in Ut)  
for 5 cycles
70% Ut (30% dip in Ut)  
for 25 cycles
<5% Ut (>95% dip in Ut)  
for 5 s

In compliance

Mains power quality should be that 
of a typical commercial or hospital 
environment. If the user of the 
BladderScan BVI 3000 system 
requires continued operation 
during power mains interruptions, 
it is recommended that the 
BladderScan BVI 3000 system be 
powered from an uninterruptible 
power supply or a battery.

Power frequency 
(50/60 Hz) magnetic 
field
IEC 61000-4-8

3 A/m In compliance

Power frequency magnetic 
fields should be at levels 
characteristic of a typical location 
in a typical commercial or hospital 
environment.

Conducted RF 
IEC 61000-4-6

3 Vrms 
150 kHz to 80 MHz 3 V

Portable and mobile RF 
communications equipment should 
be used no closer to any part of 
the BladderScan BVI 3000 system, 
including cables, than the 
recommended separation distance 
calculated from the equation 
applicable to the frequency of the 
transmitter.
Recommended separation 
distance d (m)
d=1.2 √P 
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Table 12.	 Guidance and Manufacturer’s Declaration—Electromagnetic Immunity

The BladderScan BVI 3000 system is intended for use in the electromagnetic environment specified below. The 
customer or the user of the BladderScan BVI 3000 system should assure that it is used in such an environment.

IMMUNITY TESTS IEC 60601 TEST LEVEL COMPLIANCE 
LEVEL

ELECTROMAGNETIC ENVIRONMENT 
– GUIDANCE

Radiated RF 
IEC 61000-4-3

3 V/m 
80 MHz to 2.5 GHz 3 V/m

d=1.2 √P 80 MHz to 800 MHz
d=2.3 √P 800 MHz to 2.5 GHz
where P is the maximum output 
power rating of the transmitter 
in watts (W) according to the 
transmitter manufacturer and d 
is the recommended separation 
distance in meters (m).
Field strengths from fixed RF 
transmitters, as determined by 
an electromagnetic site survey,a 
should be less than the compliance 
level in each frequency range.b

Interference may occur in the 
vicinity of equipment marked with 
the following symbol:

Note: Ut is the AC mains voltage prior to application of the test level.
At 80 MHz and 800 MHz, the higher frequency range applies.
These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and 
reflection from structures, objects and people.

a.  Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, amateur radio, 
AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the electromagnetic environment 
due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measured field strength in the location in which the 
BladderScan BVI 3000 system is used exceeds the applicable RF compliance level above, the BladderScan BVI 3000 system should be 
observed to verify normal operation. If abnormal performance is observed, additional measures may be necessary, such as re-orienting or 
relocating the BladderScan BVI 3000 system.

b.  Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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RECOMMENDED SEPARATION DISTANCES

Table 13.	 Recommended Separation Distances between Portable and Mobile RF Communications 
Equipment and the BladderScan BVI 3000 System

The BladderScan BVI 3000 system is intended for use in an electromagnetic environment in which radiated 
RF disturbances are controlled. The customer or the user of the BladderScan BVI 3000 system can help 
prevent electromagnetic interference by maintaining a minimum distance between portable and mobile RF 
communications equipment (transmitters) and the BladderScan BVI 3000 system as recommended below, 
according to the maximum output power of the communications equipment.

RATED MAXIMUM OUTPUT 
POWER OF TRANSMITTER 

(W)

SEPARATION DISTANCE ACCORDING TO FREQUENCY OF TRANSMITTER (m)

150 kHz to 80 MHz 
d=1.2 √P

80 MHz to 800 MHz 
d=1.2 √P

800 MHz to 2.5 GHz 
d=2.3 √P

0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in 
meters (m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the 
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.

Note: At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and 
reflection from structures, objects and people.

ACCESSORY CONFORMANCE TO STANDARDS
To maintain electromagnetic interference (EMI) within certified limits, the system must be used with the cables, 
components, and accessories specified or supplied by Verathon®. For additional information, see the System 
Components & Accessories and Component Specifications sections. The use of accessories or cables other 
than those specified or supplied may result in increased emissions or decreased immunity of the system. 

Table 14.	 EMC Standards for Accessories

ACCESSORY MAX LENGTH

AC power cord 2 m (6.6 ft)
Battery charger —
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