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The United States Department

of Energy Hanford Site Tank

Farm has implemented a

system for monitoring tank

waste levels in all single-shell

tanks (SST), double-shell tanks

(DST) and miscellaneous catch

tanks using Enraf Series 854

level gauges. To ensure an

accurate computation of the

tank waste levels, a precise

calculation of the tank reference

level must be kept up to date. A

system was developed where

accurate waste tank reference

levels are kept consistent with

each Enraf assembly in the

Tank Farms to ensure the

continuation of accurate waste

level monitoring.

ENRAF NONIUS SERIES 854 LEVEL GAUGE

Purpose

• Primary level indicating transmitter (LIT)

used to measure tank waste levels

(accuracy ±0.01 & safety)

Method

• Level measuring system based on

detection of variations in the weight of a

displacer that becomes suspended in the

tank waste (15g)

• Servo motor adjusts position of displacer

according to reference level (RL)

• Waste level displayed on digital readout
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Figure 1: Enraf Assembly

What is it?

• The distance from the absolute tank bottom to the top of the

isolation ball valve (Figure 2)

• Each Hanford waste tank has its own, specific RL

Purpose

• Serves as calibration level for accurate Enraf waste level

readings

• Calculation depends on ball inset dimension and immersion

depth

Figure 2: Reference Level Schematic

BALL INSET DIMENSION

Ball Valve Type
Ball Inset 

Dimension

Flow-Tek Ball Valve 1.47 inches

Worcester “824” Ball Valve 1.21 inches

Worcester “818” Ball Valve in “up” 1.09 inches

Worcester “818” Ball Valve in “down” 1.31 inches

What is it?

• Distance from the top of the isolation ball valve to the top of the

ball in the valve

Depends on the Isolation Ball Valve Installed

• Symmetrical? If not, ball valve “up” or down”?
Table 1: Ball Inset Dimension Values

IMMERSION DEPTH

Figure 5: Immersion Depth  Calculation

What is it?

• When measuring semi-solid surfaces, the displacer may settle

into the surface of the waste

• The distance that the displacer settles is known as the

Immersion Depth

• This distance must be taken into account

Displacer Immersion Depth, in cm, in any given liquid:

𝐻 =
4𝐹𝐵

𝜋𝐷2𝑆𝑝𝐺

REFERENCE LEVEL CALCULATION

Figure 3: Enraf Reference Level  Summary Example

Determined by measuring the distance (in inches) of the

following, and adding them together:

• The difference between the tank bottom and the riser

elevation

• The length of the 4” diameter ball valve (the ball valve flange-

to-flange distance of 9 inches)

• The immersion depth (if applicable to the tank)

• Any associated gasket thickness and/or other miscellaneous

parts

To this sum, the ball valve inset dimension is subtracted

• Developed a digital version of “Enraf Gauge Reference Level

Summaries” document to facilitate future revisions

• Developed new document control system for accurate Enraf RL

documentation (using “Enraf Gauge Reference Level

Summaries”), which led to:

• Updates to over 63% of Enraf RLs

• Updates to over 47% of Enraf RLs in associated

engineering drawings

• Updates to over 17% of Enraf PMID RLs

All updates comply with environmental regulations set by the State

of Washington and the DOE Office of River Protection

Figure 6: H-2-817634, Sht. 6, Rev. 37

Figure 7: H-2-817634, Sht. 9, Rev. 3

The H-2-817634 engineering design drawings, “INSTM Enraf

Nonius ASSY Installation & Riser Schedule,” are the primary

location for Enraf assembly drawings.

• Figure 6 and 7 show updates made with new revisions

The WHC-SD-WM-CN-078 document, “Enraf Gauge Reference

Level Summaries”, is the primary location for Enraf RLs

• A digital, updated version was developed as the source for

updating all Enraf RL documentation

DOCUMENT CONTROL METHOD

Figure 4: Document Control Methodology

The following flow chart details the updated document control

method for accurate Enraf RL’s across multiple documents:


